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(57) Abstract: 

PROBLEM TO BE SOLVED: To * stably generate an 
internal power supply voltage at a desired level with a 
low occupation area and a low current consumption. 

SOLUTION: An internal power supply circuit 1 generates 
internal power supply voltages Veep and Vccs from an 
external power supply voltage Vext A voltage level 
control circuit 10 adjusts the voltage level and 
temperature characteristics of the internal power supply 
voltages that are generated by the internal power supply 
circuit 1. The internal power supply circuit 1 generates 
an internal power supply voltage with negative or zero 
temperature characteristics at a low-temperature region 
and positive temperature characteristics at a 
high-temperature region. Also, the voltage level control 
circuit 10 includes a configuration for driving a level 
conversion circuit for deciding the operation 
lower-limit region of the external power supply voltage 
of a configuration internal power supply circuit for 
optimizing the capacitance of a sense power supply line 
stabilization capacitor for driving a sense 
amplification circuit 300 or for forcibly driving an 



internal voltage-drop circuit when power is turned on. 
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[w*s 2 ] 8uen«t«a(giBi^ 

tg l©»ipS£E S^&iix 10 
Buia^ 1 ©«i£itEE t^Slffb WDJB 2 ©*igS 

bt» Btii3Sf§l:fc<fclF»2©*itMtfiE© 

«Ha3BW*«*» 6 ©»i£SEE t ITO AflHtMlLk<DttEE 

©ss^-rssg i (D&mmEEZH-Bfrzmfcvjmiz-tztz 

»©*-K«£*afc3&fcfll*.*, W#3l2f3fS©^ 
[»*S4] fofBrtSBIUS&fcju 

LTttJfo©^©^ * 'J -fe^©^— *© 
'»»*J:rW«»«ftff3!J:d*«ffl-b>^7'i/rft*4j, git 
1 gB«©*3W*&S. 
[W*H5] miI3F*3SPtHlBSt±> 30 

BBSS** * >J -b;w©^— ^ ©ME ^^SgEtftt" £ fe» 

©i"<;i/&&i!B£^tN ways i ta*©*«&£Eg. 

LiPOjwiBSg 1 ©flLKflMU D t>Mfe<Dm 2 ©ig 

z^m}s£zf®ffimLm&£mmmE.£*tiMu wot 40 

*«ttf«. 

W-*We««*ti»JI 1 ***** 2©ffiSx^^©«$t 
JtfcJt^lf «JS 1 ©«£E^^-TS^ 1 ©»£E#B£^a 
i:, 

?©ffiifctbfc tt^f 3 2 ©«EE -S Ml 2 ©SEE 
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2©SEE£gl*T, in6O*l*iV»2©«JE<05 

^©^^©ms © i/^^/fcjfe etas * miiaa^«E 

K fc* 1 ©>- K fco|fflfc»«**i«IB 1 ©ffi 

jPIMB* 2 ©y - Kfc»K3*i*» 2 ©ItftaMtffttJR 
fU «IIB*2*J;VSII3©>' — )«fciait***©«»fc 

%-*-&«>©£ i©*i/> h ^9—085^ ttaa^i©^ 

6©itaEftmEElc*lftUT«lBSS 1 ©S*SffiSr^-r 
£ f& 2 ©«aafr? i: ft dtr* 1 ©aWMtffifSSaaft fc» 
Bug3S©^-KkiB4©y-Kt©Htc^*ixS^3 

4 <D J - b* 4: j| 6 ©y - H fcolHlcfiailiSn^o*©^ 
- h #miiafg 5 © y - F h5^4 (Dim.?- b 

H5f3^5*5«ttf^6©y- 
fMB!H5;ftJ:tFiB6©>'-FS:H&*ft 
*©«***'i-«2©*U>h$5— Huta^3 

©»»y — h wmmtm. h > * k * v > h ^ ^~ 

HKft«BK U^ HuiaiK 3 ©«fe^^- h 1>7> 

^^^ft^nssjg{cM/si-s^g^©s$itft^i&-rs 

S2fflS^Ih7>^^i:, Buf3J6 2©S«t«h7> 
^^^*>e>©^ftSBE{C^LTBuE^ 2©gipmBE 
-5^ 4 ©ffiit^^i: ft^tf^ 2 ©Sip^ff^ 
USSiift^rtrx IS*«6IB«©*#«^ja. 

[n *a 9 ] Hutag 4 ©«tn;*^ a. v— \- 1 v v 4 

im&m 1 0 ] Huta^ 3 otmm^s nm&.&mt' 
wmmztis Huia^4©«^?»±, ^n%o& 

[IS^JS 1 1 ] miiao R^ISJi, suia^ 1 2 
7^f7>^^i;, Huiav-^^b7>^^^{C 

^©h-^-f >ipe,Hui3S^«£Etfai^^K2., S*«7 
ia«©**«:^E. 

[if^«i2] ^a5^e>©*®«BEfts^5^a5Sjg 
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&mmEE£mmft®mffi.u±<Dft®mnms. t £ sit, 

fa^ilit Y^J 7 h ^ >i>**©:n >^** >*&iig-r 
1 3 ] HulBitKlHlESa:, 

ButB^gB^y - y izmz-esz nx mm £{&s&-r -s # u > 

mttvy b ^-StSiy- Kfc©H{Ci£i8r£*-u 

43<fcvb^^^*xfcaipm£E^stt zmmv- bm 

1 ©y- Y i:fg 2 ©y- H £(Dffllcm&2tiii>-OMft 

ft&mmm&itv- b £§w-stg i ©ssity- mshi?. 

suiasg lcy-Ft^a^y-Ki: <Dm izm&z tit*-? 
H5iB*ipsff^y- htstts^ 2 (Dim.?- bmmR 

h5I3^ 2 <DJ - K - Y t ©IS£*Si§r£*i*>o^ 

<D7-b#m$am 3 <DJ- Ht^ti5^3 ©«feli>7* 

huI3^ 3 <dj- y tmm&m; - y tam^m-s^Mp 

^*<D7-bifimie5m3<DJ-Ylzi&'&Znzm4<Z)m 

b mmmhm. b > * t 

§a^2©y-K^e»m^$n, ^^^tsuia^i^e. 
^ 4 (otmf- bmm^m b?> vt. * \&m-mmsk 
x-tbz, m&mi 2ia«©*^^So 
mmmi5] mie>;-Y£m2<D;-Y<D?$izw. 

mb?>i;x*&mz-, 

m$mwL<D®my- bmmn^m b ?>vx?(d&*<d 
y-htt, i-Db^ynxfifstcm^tz b"yyv>^ 
m&LJ-Y\&mi£*u & b^yv**?mmi;-Y 
au Buiami*«t^2©y-KPa©sffi^jEbt« 
%;-YhttZ>, *mf*.&w. 

immm i 6 ] H5sasa©as«y- h mm&®& b ? ' 

SU©jS«y-KO£^£ft£>£d£&i6l;**T.S, If* 
«1 58B«<D^««MSB. 
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6» ©Ssfc£ g It T ^ 1 *5 X Tim 2 ©Si£»E £$g£-<J- 

miiati i « Avis 2 ©*ip^E * n^entct^-pT^ i & 

fTjfmiciByij^nsisis©^^ u -t;K 
10 ©^-^^Huiamiwrtgp^sffi&^jfflbrt^aLti 

fH-£«&©-tr>;*7>>:7\ *5<t^H5ia^2©rtgp«© 

SffiSrffifflbT, Huia^ J Er , ;-fe;i/TH , ©^ ; eu-b;i/a 

[«*« i 8 1 mtmmms.m±Mmit, mffi&nm 
m& e»©a^?&§jt i ©y - y tm 2 ©y — k t <d 

m^*h-5>^^^^(ii^, miia«is©^y-hM 

>^^.^©&^©^— Mi, loh7>^ 

20 *u H5ta»l©y— Kipe>S5ta^2©aip«ffii» J tH*$ 
ti, H5ia^i©>-h-{c|?!Mg^-s^2©^y-H*fc 

imam 2 ©^ y-Ktce?s-rs^3 ©gE^y - y & 
t>mmmi<D&mnE.wmi]Ztiz, 3t*JBi7ia*© 

[»*« 1 9 ] «&©jfi?iJ&i^£ftSj!Mg!£^, 
30 <b£*u F l 9gl5»©«flEi:aip«ffii:©^{c^o-CB?iiart 

gBM^sffi©mffi^^;i'&^fi-rsf^jEiiiss^(ii^. Su 

IBP&EEI5]6Sfci\ B«3BrtgPSS«Ei:B!i83asj6«Ei:SJt 
«(^-Sfc4i)©it^{iasSi:, BuSatbiK[HlK©m*M^lc«6 

o Tft&mms - y a» e. miZft&mmmE. sest- 5 « 

[«*« 2 0 ] buIBt^- HHSStt, 
^b$tife^fflHiE&©Jt^[HlK©l&#«^^^WPtfmio 

40 zitzm2<Dm&<bm^£*!ii!$,?z>^&Z'Sts. mm 
mi 9fa©©#^^«o 

. [ mmm 2 1 ] mjga^n - k [gg§(i, HuiaiM^- y 
oga«©^^^g. 

[|f*«2 2] Hu!af^flE0S&l±, S^^{C*^;-5«EE^ 
^©rtg?*^*£E^^n^n^1-5^ 1 lo£Tjm 2 
©F^asi^Elill^^^, H5ia^l*J;l5^2©SSfb« 

50 «2 0G«<S^iMf4». 
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[»^JS2 3] iiuiaP&BElHlSSfciu SvMcSfc*«BEI/ 
^©PiSBSSSEE £ ^JSt" £ 1 :fc <fc tftfl 2 © F*3gPP$ 

§3«©*i*i*£EB. 

[iS#«2 5] Buf3rStt<b^S!H:, Bui3rta5«©Sff 
k «uI3Sip*ffi k ©^tctfco t ffifti£$i\3\mZfeViHb-j- 
Z^m*-atSs W«i2 483tt©*#«^e. 

[M*# 2 6 3 SHffiSt£<b4H%tts 
Buf3Si^S£E kg& SS'J©»ip«£Ek HuI3rtSPS©S£E 
k©H T miIBJt««lHlS&&rSttfb f S #e&^tr. 
iS#Jl 2 4 ffitt©4M*ft&«. 20 

[SIsfcB 2 7 3 Hul3fSttfb^Stt> 
Bui3«gpm®m£E k Bufa^gSBSSEE k ©HfcjcS bTBu 

%&wtmi&&m&fc-t2>^m&£tT, it^2 4i3tt© 

k HttgB^SPaSSJEOlltfBf^OtWT k 3 k jiuBBlfciR 

V>m^fci3«©*#^B. 
[#§B.8©p*fflfc§iflJ§] 

[0 0 0 1] 30 

u wic, rtgef^©v^;i/©«£E^^-r5^sem 

[0 0 0 2] 

[t£5t?©ftfl5] ^4 7tt. V£&(D*m#$BmmB<D±fr 

ttiait&iEtt, ff aittfcKai**i*«R©.* * u -b/i/M 

C^tS^t'JWH' 1 0 04#tfo y^EU -fe.il/ 
7U-f 1 0 0t43V>T^ Ufe;i/MC©g-fT£*fIic;b 
T»7-K^WL*sgSg$^ **U-fe;i/MC©#jyfc# 40 

P k 7- K*W L©£MgPK*ffS bT P« ^ U Hr;i/M C # 

[0003] z<D*mmm%m&is t>ic. M-as^t© 

57h-U^A*M.y7r2 0 0i:, 7KU^A*;tf7 
r2 0 0frt>©rtgPfr7F^X©^{C$£oT* ; &y-fc^ 
71/-f 10 0©7'Kl/^Jg^^*xfcfT^^-t-'5'7— K 
HWL$:MiR«^|glb1-i»fi : ^l5lg&2 5 0 SIR 
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^^5=-S:ff'&o-b>^7'>7'|5]SS3 0 0 Th'VXA 

; E'Jfe;U7'W 1 0 0©7KU*»£Sftfc*Jfc3M?*- 
33aJStR[I]ES3 5 Oi:, #J3**EISS3 5 OfCfcSSJR;* 
nfc5tJ©pt*>J-fe;i/i:^-^©gS&ff«:d Xm^lJSS 

4 0 0 k£$tf„ 

[ 0 0 0 4 ] fifjURHSS 2 5 0 fcfc, TYVXAJjAyy 
7 2 0 O^&wrtaSffTKbXfg^^^n-K-rSP^ 
T^-^k, COnH7r3-y0Hl*fflfH$£oT7>- 

7®»ftdtf. ^JS*?lHlfiS3 5 0li, 7- Hl^A 
*M^7r2 0 0*>£©f*3as?U7 H V/^fg^&^ra — H 

t * ^ >j -fe^T w ©t h is^mfezntcL 

-MH8&£§tr. *>X7>7®m3 0 Ofcfc, Cvhi 

tr* M^f©sffi&^«iti*i-rs-fe>^7>7^#tf. 
[0005] z<D*a$mmm&.&. ^ge^e, 

?>ix?.fi©S£EV e x t £P£EE bt?9S&«j®«EEV 
c c pjb'iytV ccs ££jj£-r£F'3g&m®[i]S&5 00$ 

^tr. c©rtgBS?iiis&5 o ot>t><DftgftmMm&v c 

cptt, JiaialgS, tfe^7Kl'XA^i'77'2 0 
0, *5StR[H]SS2 5 0, #|jIiR[eISS3 5 0£«fctfAffi;>J 
0SS4 0 0--¥x.e>ix5. ^fllEVccsli, -fe 

>^T>y®^3 o 0'N#x.e>*xSo 

[0 0 0 6] ^tlSEVccptt, ASttSttEEV 
rtgP«®»mVc c s£-fe>*7>:/II]S§3 0 0—#x. 

5cktc<fc»3^ try M^©?tiaas^©fgS*5ivt:«y 

jfEUfeJl/MCtt^ & -i % ' >^ A • 7 

^•fe^-^^EU (DRAM) ©J©^, 7^-fe^h^>^ 

*ifiiMK«Dfg«tefcflusEu $e>(c»mvccs©i. 

5 (gasoA^ ^©M£E*sTOD^n5 v- vmcomm 

[0 0 0 7] 7h*V'^A^i'7r 2 0 043^^ 

^-^^:k•5gP^•^C*^^^•rtt, ^gP«S*ffVex t *j 
b•tV^«:V^. 

[0008] ¥g#§aijt^B©i3«gg#ti*-ra£o 
nt< ^oMSft^sMos h^>^^^*»ssifflfb 

{btfit^-v^^feto, ^©i&f^SS**i^-rsfcif), 
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t©m©«£E©s&tt£&}#-r£ i &g#fc3. c©t 

fes ^SP«®«EEVext£ v rtSPSSHIIESS 0 OtR 

ee LTftstnmnE. v c c p^-tw c c s ££fi£-rs 
u * fc ^ y a mmmm. t ©s&a £ «a#-r * . 

[0 0 0 9] 04 8 tt, 04 7tC^-rF t 3gfl«3SU5]e§5 o 
0©*ja*«W6Wt^-i-|a"C»*. 04 8fc:fevvts ft 
SBSilllSg 5 0 0 te, «ifS«EEVr e f s 2>S 
*«ffi»^EIJ» 5 0 2 s SipSEE V refp 10 
■*-*»WMEas£la)»5 0 2pfc, rtgP«jg«£EV c c 
stSftBEVref ^a5«^»£EV 
ext£§l*3y-h-*>£g«ft£#t*&LTF«3gI5 (*> 
X) «©SfiEVc c s©«EU'<;1/&381E*-3P*BEIb|B& 

5 04st, rtsp (fflia) nmmmv c c p i:aips£E 

Vref pCDH{cS£oT^geS®«£EV e x t 

c cpO«EEl/'< ( n/fe»|»-r*l*£EllB5 04p|# 
tfo *ipSEE$e£H]S§5 0 2 s*i<tV|S*£E@IS5 0 4 s 

■b>^««@»3b*«fi6**V »PmEE$g£leIE&5 0 2 p 

[00 10] 14 7 t^-r-b>XT>7"[US&3 0 0©H& 
fWfc*V^T, 3KR!7-FI»WLCl«|«*n*ewh» 
^BLP£;^T3fc&«#fT>5;t>ft3. £©-t?>;*T> 

>^S3SH1K©|^£EI51K5 0 4 s«u AjSfc»»tigl!»;tj 

SSSflE £:«->*-) V c c s *»»T?7G©tt»fc«»;SF-*t- 
S^Stt*<, bfc#oTP&EEH]6§5 0 4 s«\ 

jee[uss 5 o 4pc^m mmm&wmBftz&^T 

JtT-ifeSo bfc#oT, ffli2«M8©l$£E[aE&5 0 4 
pBU ttfttftB9rattAtt'hSv^t>(2)<z>, XH&«Ktt 

^ne»©S*5S*^ns 

too 1 1] 
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ccsfciasItfEVccptt, *EEl"*;i/#g;&5 
dtl£©mSiSEEVc c s:fcJ;tfVc cpOiE 
l/^t»jet« «*1EV r e f s * iVV r e f p 
*», *h**iM*<!>£l|MIEEfB£BB5 0 2 s43<fcV5 
0 2p*f>4j^$tl5. ^(Dtztbs F*9g|5*iSE5!S§ 5 0 0 
£fc^TaiMEE^£!a&#£to£>E** J At < t) , 

5. *fe, -*i£>©Sip«£E$8£[|]E&5 0 2 s£«fcl5 5 
0 2piWlArtzm\}t>tlX^Zfett>, £ifS«BEVref 
s*J;VVrefp0*E^;HI^ cn6Sffl* 

^) ©^raa^fr-s^v^Rgstfi&ofc. 

t0 0 1 2] 04 9li v 04 8H^-r{^£EiIgS5 0 4 s 
0 4p©mfi£©— 0!I*^-rET-fe-5«, -tz>*« 
2S»£EVc c s&^Jg£^-S-fe>^^£EE]SS5 0 4 s*3«t 
tPi^am^mEEVc cp££5tr£>JS32P$£E[H!B§5 0 4 
ptt> fcfc£|Hjb#gfi££{f;lSfc«), 04 9fC:fcOT 
fcfc> P$BE[h]8S5 0 4 fcttSllSj^-f. 

tO 0 1 3] 04 9£:fcV^ P*EEH]g§5 0 4fci, f*3gp 

s©H5 o 5 d±©rta5mass£Ev c c h&mmmv r 

ef t£it«h}-Sit«<g§5 0 5 at, it«tl§5 0 5a© 

mtim^vi^x^mMms. v ex t 

g§5 0 5bi; % IMA^Hiif /P O R It f 

m&x&ft&mmu5 o 5 dic^mmmmv exts 
fcii-f-sp^+^i/Mos h^>^x^T*«ija^ns u 
-tv h h?>>vx*5 o 5 cs^tr. nm&x&mm^ 

/PORB, m^A^v ^gpm«S£EVext*Sfiff^ 
«£E V -Vl/KPJ jg-T £ * fe {±S^«^ S * T- L lx 

tO 0 1 4] J££85 0 5att, Mi&ti*gST-« 

IflffVref £§0-3. rtgBm^»£EV c c^Sip 
«£EVref .fc ») t>igv^§tcfci, Jt«tgg5 0 5 a©tU 

o sh\tt?tmitw.ft?z>o rta5«asa£Ev c 

c^ipSffiVref i 5 *(£V^-^t:Ji x tfc«<g§5 0 
5a©m*fs^li, dn6©«J3EVc c^3J;lfVre f 

*), ft&mw;— Yfrioft&mmus o sdicm^tt 

rtSP*ilS«£EVc c©«£El/^;i'* s ±W1- So 
UfcASoTv d©04 9t^^£E(HlSS5 0 4©#fj£fc 

f ©«£E t «f Mr ^ *l S . 

I0 0 1 5] 05 0a, rtStltEVcc, »ip®E 
V r e f # iV^gP«jg«£E V e x t ©H&£^?-0T- 
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ifc£>. 05O£:fc^T, «ttfcmSS««i«ffiVextCD 

EVrefli, £tt%«£^l3J&fr&SflrttJ&3n, 

CD^gpm^mff V e x t ©l/^UCftoT&i^SBEV r 
ef ©SffW^t)±#1--5. ^3S«®«BEV e x t # 
ffifemmWOU^f&Zt, fiipSBEVref fct, d 
©fl-gBSigSBEV e x t (DMfcl"<)l<lC&t>t>-r— %.<D 

mmva(Di"<frzm&+Zo ^mmmmvc c<±, 10 

CffllMEVref 2:n0*SK5 0 5d±©HBEi: 

©ttStts-^-tiEScsns. rtgp«©mffvc cii, 

lii^lfSEVr e f ©mHEl^^t^bOAK bfrb 
^^^Ss^K^-f 7h7>^5 0 5 b©^-f*;i/jg 

ia£ «t 5 > wasftSMBE v c c©SBEU"<;ni> a^m 

BE V ref (DMEEU^JUi. *) t>'J> bffiv^ 
[0016] «©SBEV e x t #i£A£tU 
BEV e x t ©«ff ^^#±#1" £> fc*&bT»£*BEV 
reffeiEl/^M±St5. it«ii§ 5 0 5 a *5 J: 
mifcK^>r 5 0 5 btt, d©fggPS^ 20 

5 0 5 d±CD«£Ei:S^m£EVr e f ©it&IS* 

TrtgBSjiaflHVc c<Dm&i"<ji*mm+z<. b&# 

ot« ^gem^mBEVext^A^nT^roSEEV^ 
;i/AU:#U SipSBEV r e f ©USE V ^^±#3^ ±# 

nt, jESUTrtgpm^SBEVc c©mflEv^;w*)±# 

apmBEVref #-S£fiBEl"Vl/fcfJiiU S: 
^h^-5h> ifertgiSS^SBEVc c©*BEl^;i/&£ 

j&fb-rso i/fetfot, rtgpsagssEv c comBEv^ 

Sip*BEV ref ©SBEl/^;t/#3c5£{b bfe^fc: 
^<b1-5fe«). fl-S«©«BEVext«AgL MAX- 30 

rtsemassBE v c c &s^b-r£ - < &s„ 

5 c^m^xmmmxms c ©asanas o 4±©m 

BEl"<;i/*m^^a5SSmBEV e x t ©^BE IRA- 
KIS bT±#£-e 

^b^^-T^T-feSo 05 ltfcOT, f%mt OlZ&^T 

nmtSLWnttfriXs ft®nmm& v ext ©hbe 
;^±Sts. c©tt®«c*jv%t. «©«A1fctbfi^/ 

POR\itLU^)V^mnir^o bfetfoT, U-fey h h 40 

^>s^^^ 5 o 5 c#*>w.mttt.*). rtses®^5 0 

5d±©»EEVc c(i, ^S5«©SBEVext©SEb- 
^KCiSU-T^bt-So 
[0 0 1 8] mmt 1{C*V^T. fl-gPSiSSBEVext 

At£Ui^/POR#Hi/^;UD#rS&tt®i:fc'K U 
t>vhb7>^5 0 5 ciisi7«lt&5. d©& 
tts Jt«t@K5 0 5 a*5«tvm^ 
5 0 5b££»K rtgP«zI»BEVc c#Sip«BEVr e 
f b^;i/t*T-fgi(l^ixao 50 
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[0 0 19] C©'J-fe>v h h-7>i/*X* 5 0 5 c£ffl<^ 
SCltCiD, rtg)5m^5 0 5 d±©rtgpm^mHEV 

<tK>?X; Rfr£©«BEb-<;u (*P*BEVr e f W< 

[0020] b*>b&#?>, c©*^r, s©sa^> m 

®« A^ffiff^/ P O R ##«&«!«© H l"<ftb.t£.& 
*T\ rtgPS^5 0 5dtt, ^a5S®«E?£S»tSy 

-Fc^ns, z<Dtztt>ft&mmu5 o 5d±t N 

Zti, C©WgPS®i^5 0 5d±©Wgp«®SflEVc c 

li^©{f@tetf<£T-rs (AiSfcmBEX M/*# N 
^ArtfclBliD^n-5fci6) . ~©^-E[hI8&5 0 

4 F*3gPlH]8§»#B#K:43^T©^ffitt<b^nS®^r> 

ft&nmms o 5 d±©«BEv c c»± % S'lizmiztiti 

rtSSSMSBEV c c &&fe{bZ-£Ztztt>lz&^ *S«A 

4^5. 05 l©lK^^T-^-rJ:dt, 

iSSA&ffifl^/P O R*ssv^wrarS^4tt«© L 

rta5S®«BEVcc*aipsBEVr 
ef .fcfJ^^^BEU^tlgi&^n, rtaSHI&t^S 

t- s *> * fe ® ^ n s . 

[0 0 2 1] @5 2lt *i^mBEVref 4b'J;VP3SP» 
ItEVc c©ta«^#ttfe^-r0t?fei.. 0 5 2tC43 
V^T, «i«l{CiaKTi£^bs «t&fc«BEV*5vr. 05 
2C^1"J:-5t:, «ipS£EVref*3<tyfrtgp^SmBE 
Vcctts IE©iaK^tt^*bT*J»), iagT*si^<)& 

&&}mY^>iSX# (MOSh7V^) ©^bfc 

■v U r{ceH-r5^+^;i'»iH©*Hfi<J^iiiD^«ts K 
W >«^®T{c^d»;#^S©fiT^«ffi-|-S-fc* 
0So bA^bfe* 5 ^, d©iE©Maittt^P , ggPm©«BE 

©b£^<ttSBE©^fi£#A-§<fc5. Ufctfot, M 
OSh 5 >^^©y— ^«EASc©jgigffl^^C^3^^T 
HTbfe®^ M0Sh7>^^©^llt)^-b- 
V-^P^«a©^ffilAS/jN$ <fc»K M0Sh7>^ 

>^ h^«BEi:-fe>^S®«BEVccsi:©ll*Ji*it-S 
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fefiK f©Mgi©MO S h7>^^®y- h- V 
-XBamEEBu lW£B8*6l$fc«*V ccs-Vccs/ 
2i:£») % IOM0S >$?**© bgV>ffi«E©*g 

ccs *«8flsl/fc»^ IMMWCt V^tSlE 
Vccs#)K<a:!)t*, y-btt«BtO«W<l*fcl±* 
fb££©Rgg* s £bS. 

[o o 2 23 co-fev^T-vngistasJSiM^s-ti-ifc 

tttv 4r>XNrf^MHMK -©-te>;*T>> r IIIE&'N#x. 10 

-fe>^7>!T««iS£ESx jSiS«^«EEV c c p 

f»SLT*>;*IM1'SfT&3Z2:K:J:!>.. it&j£©-fe>;* 
aflsSfrfe-SifcftlBS. bfrb&#?>. d©.fcofc*§ 
^ ■b>^T>7'S^*BEVc c s$tEt5-b>^i 
«*atc#£ESffffi©*A'>'^*&iSrt*Si&ga j fcS. - 
©*6\ 3r¥>V>;$>©g6flI&^— S?>&Jlj&A/l?8tf£ 20 

[0 0 2 3] ^^A^:«:©?HM^S<B«S-rs 

^gpm®*mvex t©«EEv^;i'* s {g,<^<x 
o{c^•rsffVa©^^;^(c^a<^t-pfci:S^ 

t)*.^g»«SSmV e x t hrtgpm^SffiV cctDitf 
X*5 0 5bCDV-7- FW >E§«ff #'J^ < & ?K 
*MSTU ftSBS^SBEV c c©g{bB§, ^T-t^gBS; 

i:#-C-§)&:<fcS. ^C^SBSSWEEV e x t ©flTFBS 

K*?>rtgBm©^©#fe*&s^*©{£T 

l^©MS&^-T5o 

[0 0 2 4] g|5 3li> 04 9£^-ftb«tiS5 0 5 a© 
0 5att, ^«®y-Kfcy-KNDA©HfC^«l? 40 

ft**-^©^- h - k n d b izmmznz p -v * 

WOSb7V^PQl!:> fl-SSfiSU— Kii^ — 
HNDB©fH£&^£ft*>-^©-!7"-haV-FNDB 

y - K N D A t J - Y N D C©ra£g&8£*X*»o-€-©-y 
— h £«i£SEEV r e f £gt*-5 n-^-f *;i/M0 S h 5 
>^J**NQ1£:, > — KNDB^y— KNDCC^t 

nft*;i'M0Sb7>^i'NQ2k ) h'NDC 
fc&#U-Ffc©fa£|£K£ftfro*©>r-h(crSttYb 50 
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5 0 5 b©^- ht««5*il4. 
[0 0 2 5] MOSh7>^7i'PQl*J;VPQ2B: 
^-®8&£«j£U |Hlb*££©aiSt£MO 
S b7>^^NQ l;fc«fctfNQ 2~.fc&-t£o MOS 
h 7 >S^X*NQ3ti:SaS«ih^ >K' d© 

it«g§5 o 5 acowmmmzmm-rzo rstsfbfi^AC 
T{±rta5m®«i5 o 5 diz&mznzm&ifiwiftv, - 

©WSS«®ajEVc c£iie-r£i:£tc*Stt{b£*T,5. 
[0 0 2 6] iffl05 3tC^-ftb«<g|5 0 5 a©#ff£© 
m-a, MOS Y5>>i;x*l1Q3<D?-**JV1&ifHZ£. 
*)s J— N D C01El/^;mftMEl"<;i' J: D t 
iS<&3<, MOS h7>i/^^NQ 1 tJil^NQ 2©y* 

©y-h-NDCwmfiEb^V^^-rSfcv MOSh7 

<&»k ^n^©b&v>ffi^ff*sii5<^»)> "eomrnm. 

S£a^$<^So y-HNDA©Sffii!lji*t£#, ^ 
-h*NDC±©SEEP'<;i't*feD^ IgMnE.ls'ObX.*) 
fciS<fc£o C©y— HNDAtt, tlb'7'f7h7>. 
^;**5 0 5b©y-h-fclg^;*;h.TU3. bfc#o 
^a5«jSSffVext©»BEl^<;i/AS{£T^-5i:. 
CCDiSK7'f7'b7>^^ 5 0 5b©7-t--V— 

*5 0 5b©*^«&fg^*s/jN?<^5o Lfctfot, 
^gp«MmHEV e x t i:rt35m3iSav c c©H*s/>$ 
<&5i:. i«h-7'f7h7>yx^5 0 5bOV-^ 
- H W >F4m£E#'h;* OBt h - y-*IH 

SEE#'h;*<fc>^ IffllSK7-f7'h7>^i'5 0 

5b©m««^tfe** s ^e»ic<aT-r?.o i©t«h-7>f 

7h7>yX^ 5 0 5 b©«iSt#fci£iB;*;£*$ <^5fc 
»fcHU ^©y-hdWS, fc£:;l«g&mm©:*;££k: 

a#£b3„ 

[0 0 2 7] StSfbM^ACTfct, M«««B5 

0 5 d±©rtgl5«©Sffi V c c CD««C^*>*TJSttflS 

-*-«<&stffcs. ^©M^bfi^ACT^^-rsfefe 

©leIS8£#©«fctT- & 5 £ It <h ;* < f * &g S . 
[0 0 2 8] i5 3tC5vrj;5$U S^bM^A 

C T tJES^ bT31S?fl<J{c:S^b^*i5^EE[5]gST-tt«; 
< v ^^>^'r^tC*3V>T*tb^bs **WWB§©'J 
-^m^t^«®1-Sl^ffililES©S-&, S^bM^ACT 

{cft^Tx -^•ffp^;b©/'t-f 7xmm& J ?Z.e>ti 
5 (*a£®h7>s>x*©3>^*>;*#/J>;*<&3 
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t> £ m c> & >ZW ifi £ b 5 i: ^ -5 gaS*^ b 5 «, 
[0 0 2 9] ±^©«t'5^> t££©rtgf5«®[I]SS©t© 

fc. 

too3o] wa>*x ccD^B^©gwtt. s^fcrtas 
ia»*iwiss-e-* rtssmaimEE 5 c tor- & s 

[0 0 3 1] £©»ll!©flb©B«Hu fit5*rBSfT?£Sg 10 

[0032] c©^©$e>{cfte©ae<3tt, js^iwt^ 
©t- § 3 rtgpsjiinss^jgffl-r s ziiox'gz mmmm 

[0 0 3 3] 

Btiu *&SBSffia>£rta5a»Sffi&£J&-r3fc«>© 20 
rtgBBSllB&i:, £©A««B!alB*>&©rtSS«MBE 

©M§ 1 ©SipSffi £ A a S «£E 1/ "WDSS 2 ©St|8»E 

©**«EE©-#fc*R-*-*«&*«i^ 
©«ipS£Ei:rta5S^±©SflEi:t^oT^g|5«^S 30 

[0 03 5] ifjfcJl 3 £ffi&iM»ttSBti« tt*5i 2 © 

i ©aw«Efc*f^&»jeiiraei: 

[0 0 3 6] 1*2*9(4 lCfll«¥«ttttBtt, Ht&H 1 © 
*^UHr;t/©&*JfcttfSbTEB$*i., &*#F*395»i 40 

ms. &-*mttmum&t i,xwm \,xmmmtti&<D 

«&©-fe>X7>:r£^tr 0 
[0 0 3 7] ffi$£5£ffll34&*#£«tiU 1 © 

•b;i/©-5 ^©StflSftfc* * V -feA-©^-* fc^-awm 
#^-Sfc»©ttJ;>j[I]S&i:£^tfo c©tB^7ls]SSa:SlR^ 
^ 'J -tr^©^— * ©S£E WV&g&f 3 £«>© 
ggMHSSfc^tr. d©b^l/^@SSttF«3gi5S|i«S^ 
-^SMfcSBSE k bTl&frr * . 50 
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[0038] m&me tz&z*m#.&w.&, m 1 ©ms 

[0 0 3 9] m$iS7£ffiSjMj|tt£EBtiU §S*SI6© 

» 2 ©attjn?©awitfc jt«r *» 1 ©«E*#6£-r 

*JB3*J:VJ84 0«i)ai{?ottttifcfcJt«|-r-B»2© 
«EE&»£*-a*2©BEE#S£*Si^ cft&*l*J: 
V* 2 ©«ff$6£^g!*» & ©^ 1 *s itf JB 2 ©«£ ft g 
Itt, iS^#©«ffb^;u;:jfobfc«EE£»P»Ei:b 

[0 0 4 o] m&m8izmz¥mtmm&, at#«6© 

^ - H k» 1 ©> - \f iKDm^&WiiStiZm 1 ©Stni^ 
^«©y-Ki:^2©y'-Ki:©Kt:^^n 

©tt»y-bffl«IWft»h5>s?**i: % miOJ—Y 

tm 3 ©^ - h- fcoiBfcssttjSffisfco-eofl'— b #se 2 

©>>-Kfc»«Sn*m#«3UD»2©l6liffi«#M» 
£ft&*2:feJ;tFB.3©>'-KfcH 
b^:§$©SM©JStnft^b$#5*V> h 5. -7—03188 

k, mi(Dmm>f-hmm&%imh^>i'?.*t*>u> 
hz^-mmzmi&vx, nmzm&?zmi(Dmmffi 
h7>^7^^ ;r©sBi©asyn^>^x **>*>© 

«^ftS£Ekl5£g&b-t^ 1 ©Sffift^fiK1-5^ 2©ffim 
[ 0 0 4 1 ] m 2 ©*jE^^^©tt> ^a5S® > —Kit 

&mm;- h-t^s©^- Hk©H£g^£ft*>o-£© 

y-b^5©y-Klc^^tv5^1^SMffl^3© 

fff 6 ©y- H k©P^(cgEM$tt^o^©y- h &m 5 © 
1 »lS®$4(SDiggy- hMm 
#Mh7>^^i:, ^5*3«tyt^6©y-Htc[B]b 

^©S«Stft#t|&-r 2 ©* lx > h ? 7 -|HS§k N 
^3©Se^y-bM*^^b^>^^i:*^>h^ 
7-IeiS5ft^BK-r?.^2©«^®h5>y^^i:, i© 
*2©«»Sh5>^*©fl«&-J-a««Eft«fffc*ft 
UT, Sg2©SE££m-f-5fg4©i£#iif^£lttro 
[0 0 4 2]^9(Cg^*i«;gSli, IS^8© 

mv-hmmft%)mb5>yi?xi>X'mi8.zft5. 

[0 04 3] m&m 1 0 (C&5#iS{fcgBtt, »#S8 

©»3©jsjsjR^*«Kibsift«5'';'y--f Ft-«j5E^n> 

tr. 
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[00 44] ffi&mi 1 t«S*»#*BH:, SM&S7 
CDORfgtf, ^14b'<t^2cr)m£E§^n^nCDy- 

tv-;*#&^£ftfro-e©y-}--;fc«fctf f w 

ff:fc*J;tFrt^®SflE©i^;i/£fcfct£i&t-3i^;u 10 
[0 045] g»*« 1 3 fcfi*S**#igBau SfSfcJS 1 
h£ttJM(r£h 20 

[0046] irai i 4 {c^s*#<*«g(±, m&m i 

2©u^;u^jftBlES5b»s sKl©y — Ki:^2©y— Yt 
i:»3©y-K^©P^{c^^n^oSig«ff$^-h 

ic&v stg 2 ©iss?-- h mnsmm b 9 > vt, z t, 
m2<Ds-vtmM;-b-£<Dr$£&-&zixi?^*<D>f 

-b&m3<D;-YK:&&Z1\Z&3(Dtmy-hMm. 30 

&%)mb9>i;xt>t, m3<D;-h'tt£i$i;-bt<D 
nte^sti^^cy- b&m3 ©y- KKss-^sn 
s is 4 ©as^y- b mmmim b9yi>^t^ti. 
\'^)\>&&zntz&'mm&ifim3<Dj-Yis>t>\!&±iz 

mtiztiZo &tz, mifrt>m4<Dt&m>f-bmmmto 

[0047] m&m i 5 tzftz*m#-mw;&, m i ©y 
- bt^2(Dj- y t<offlicm&}i£mffiztizig.ft<Dm 
-mnm<D&m>f-bmmft%]Mb9>i;xt'*ffiz. 4o 
^n^wk<Dfimf-bm.m^m^b9>v7,t/<D 

1 * Ji V» 2 ©y - KIDKDttEE&HE bfc«EE£ffl*/-r 

[0048] m$jb i 6 tzKz#mimmtii. m&m 1 

5 ©1g&©*&g>7*- h h7>^^©^'^ 

* ©; t v * y- h tfAacRmst-s 2 -3©*fegy 
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;-b'i±, mm+z>2 ~D<D$m.y- y mm^m b^> 

[0049] m&b i 7 tz*i#mtmm&. ftmrnm 
t, acjufcaassnsttRoatt*? c©^m 

M©fr£©gM&Sl*TMn:fcJ;irtg2©*iggE&^ 

*«a^n^n{c^oT^ i *«tuf»5 2 ©ram^sK 
'j-fe^&j»jfc*fj&LT»tf-e>*u SB i ©rtsesssEE* 

$*»©■!:>* 7 »!2©rt 
[0 0 5 0] fjIsRJg 1 8 t^s^^^att, 1 

7 <D&mm.E.ft£®mifi, e>©*sst£§tf-s 

SB 1 © J - K i: MS 2 © y - F t © H £ ifi ftj Iz igffi. Z ft 5 

zixt>m8L<z>mmy-bmm%-®]mb9>iJ 

itm i * <t nm 2 © y - y f^©*£e &#ee l &«ee & m 
ti-tzs-Yttez. Y9ypx*mmm;-Y&, m 

JgMOS h 7>^* *#©-;£©£} 13l3ty-b-:fc.fctf 

[0051] nt#H 1 9 a^©ie 

^il^^-yt, c©«^i->©^©jg|S©y 
C©^3-H[i]8SiPf,©fSf4Yb®^©?SfSYb 

t jss bTrtgpsjfsmfE© i/^;i/*^-r ®ss£-& 
[0052] m&m 2 0 K&z*mmiWtiL. m&m 1 

9 ©t 1 ^- Y®m&, BJ3EH»ft»|tftlf S» 1 ©ffite 

[0 0 5 3] »*Ja 2 1 £ft«iM*tt$«tt N ff^a 2 
0 ©^n- KQ»#, «rf^*- K»^e^©fSttfl3* J; 
lW«ttfli**v**ifcJ6* UTii 2 ©rSttfbfg^SrtSS 

fb-rs^s&^tfo 

[00 54] 2 2 C^S^^Sttx 2 

0©BJE@HI*«, MH©SipSEtMil©rtaJ*®*£E 

fc©HfcitjbT* 1 ©rtasmsmEE©!— i;i/£fie-r£ 

Msl©rt^^B^JE[i]S&fc^ c©M5l©^fiE@S&i:S'J{c|S:(t 

?>n> m2<D&mmEEtm2(Dft8bmmn&t*it$iL 
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1-3M?2©rtgBP$aE(a]Sgi:£^<tr. m 1 i><fctfSg 2©r£ 
tt<bte*Bu 3§l©rtStSRffi[i]S&^#*e>ix 
S„ 

0©P$£E[5)Sg#, ^l©**Sffi:®l©rtg5a^mE 

homzfo txm i ©i*iSBm®mBE© ^"•<;^$:iifi•r•5> 
sgl©F ^ 3S5P$ffilI]E&i:, co»i©rt»»ffi@»i:ttai 

Cifclt^ft, |g2©*i£Sffi£:Sg2©|*iasa©liffi;© 
H{c*StT^2©rtgpmS«£E©U^^*S9SE-rs^2 
©rt«W*BEISlfci:**tr. ^ 1 *5<fcVS8 2©r££Mb{i*f 

[0 0 5 6] H«S 2 4 CfR3*Mltt£*& ^SPSSl 

c © gB«asi^±© rt gps^aff c » ***** s see 

^©3>y^^>x^j®i1-5lt«[ilSSi:s 

JE © \y *<fr fc US fc T ttsKHB tIBttfli * * fSttfb^©* 

{B^L So 

[00 5 7] 2 5 C««¥*ftttBI& SJ#« 2 

[0 0 5 8] St^JS 2 6 CttS4M*ttSBtiU 2 

[0 0 5 9] ttftg 2 7 CffiS4M*tt£tKtt. M*g( 2 

[0 0 6 0] If^JB 2 8 £fllS**ftiBBtk 2 
4£^U2 7©V>*ft*>©rSt${b^l8!* s , rtSBm®»jE 

[0 0 6 1] gS*?©gSfit£ig8-rsc:i:C<fc!K 
5. 

[0062] rtsss©«£E©»ipt*-5*ipma^s m 
2©aa«a-eiE©jaK^tt*^fc#sc:i:cj;i) % & 

[0 0 6 3] £tz&mn&&£tfft&nnnE.(Di"<)\< 



10) 2000-11649 

18 

[0 0 6 4] iSJUSBMl^lxSMOS h7>y^* 

[0 0 6 5] lo<Dft9«EEJB£lalBft>&,, JBl«J:tF 

*EEft£BHkDi&f!rmftt&M'*~« - i:#T- §5. 
10 [0 0 6 6] Jt, MM*©*^- Hfc J: ») % tSttfc 

[0 0 6 7] *fc % f«3»«««EOW^t*6!bTI*BE 
[0 0 6 8] 

20 immmmomm 

£ft £¥#f*8aft8a©£tt©»J8£«l»&a9C^ 

*i:|a]«, ^€'J-fe^7l"f 10 0, 7HMA*Ms/ 
77-2 0 0, ffJl^IB]SS2 5 0, -b>XT>7"(llgS3 0 

o, fimn®&3 5 0 & zvxmtimm* 00 &$ts. 

7Hl/^A^ty7r2 0 0, fraiR®BS2 5 0, 3HJ3H 

ir(h1£&3 5 0 43J;y t Atii^[Hiss4 ooii, *n**i«a 

®©SBEVc cpfc-^ttrf^S^SEiiLTgl**. -fe 
>*7>7'll]g&3 0 0&, t^titEEVccsSS 
30 ttS„ 

[0 0 6 9] z<D¥mmmmw&z z\z, ft&mmm 
©sss i o^-rsmssffiv c c «fc tFV c c s © 

«flE«i«t:t3fco-CSf«t«««EV c c p43«fctfV c 
c s*£.f&-fZ„ ttEEWWMffEUBl 0HU USA 

WC, rtgpaaSlHlSSl^?>©«ji« i EVc cpfccfctf/ 

ass^sss 1 43 i owe u *<n>mm®R 1 o c «t *> 'b 

I3«^K© rta5H]B 5 $ * & Z £ #T- § S c 

[0 0 7 0]%^ ^gS«©lHl8& 1 tt, rtgBC^*tiS 

X9«EfS£lsift»&<D£ip«EEi:nS**«EVc c 
(VccpJfeliVccs) t<DJt«iSJIIt*trCG) 

so [0071] immamm 1 ] 



( 11 

19 

&mnm&£.\Bi& 1 : m 2 a, c (Dmmmmmm 1 
sffiU"^;b* j ±#-r-5iEcoi&s#t$^^-r^^ i <oms. 

V 1 £^£-rsMU©»EE3g£ls]8&2 at, i&HLt#i: 
i: * £ *©»E 1/ ^;i/^<gT-r 3 * fcfc-/g £ & 5 A 

$fcii-t?D©iBK*$tt£;fr-r zm 2 ©mm v 2 

Stg2©gffi$g£[I]|§2 bfc, ^l©«ffiV 
2 ©H£EV 2 cD-5 'feCDiSV'>^ffil"^;KDSjE^Sif?LT 
SftffVref tbTW*?-£OR[H]8&2 c £^tr 0 10 
[0 0 7 2] Sgl©«BE38£[lSa2 a«U ftMSb/- 
Yb.J— FND D ©P^ {C^^niPO-^coy— h - 
HNDDCl^nSpft^MOS h^>^X*Q 

it ^©v-x#fiffi»^R 1 £^bmsB*aiy- 
oy- h — y n d d icmmzti & p * -V ^;i/M 0 S 

ft*M0S F^^X^Q 3 J— FNDEfcjg 
tSl$n5nf+^l/MOSh7>^^Q4i:, y 

- k n d d ©sm u ^;ncjts b T^gpsasy - f a> e> a 

M^t5pft^M0Sh7>^*Q5i:, CI 
©MOS h^>S^*Q5*>?>«i£;*;ft.5«i5tI 
£E{C^bT^l©mffVl*^Jg£-r5ffitn;^RL 1 
£^tf. MOS F^>S>**Q lfflft^iWlli, 
MOS Fv>^**Q2©5^*;i'*gW2 J;t>fc-h9-/J\ 
£<£*13. MOS F7>^J^^Q3*Jj:t5Q4l±*l/ 
> F ^ -5— [5]K£#tfi£l^ *fcMOS h7>^^Q 1 
:fc<fcVQ5tt#l/>F^-[e]Se£*?tfi&-rSo mm=F 30 
R 1 *5«fctfR L 1 fcfc, PI b^T-^lfig^ns. 
[007 3] |g 2 ©«E$g£[HSS 2 b fcfc, ^1 ©«BE35 
*@S§2 ai:|5l«©fi|j5K$<ii^S 0 b*>b&#£, d© 
i2©iE^4|]SS2blt ffiia5R^R2;fcJ;tfRL2 

tffmtflt&s. ffe©^j£«ic:©!g i©«ffi38£iss&2 
atlBlbt-fe?), ^-TSSB^t:tt|5lb#^S^Sft 
"To bfe#oTMOS F^>^**Q l~Q5fcfc, §51 
©«EES8£[elB§ 2aii<tyti2 ©Mffi^HSS 2bC* 

v>t, Hb-tMX (^-^^^lit^^^^Rwjt) ©w 
tezmtz-r, 4o 

[0 0 7 4] OR0SS2cl±, 4*35S^- YtS- F 
NDFC^t^tlfrof ®y- b KND Ft 
gE^^n-Sp^-^^^MOS b^>^^Q6i:, fl-g& 

F^^-FNDFtC^SI^nSp^-V^^MOS 

£ftA>o^©7- F£Sg 1 ©»EV 1 n^** 
^MOSb7>^^Q8J:, y— FNDFty— FN 
D H©fStCg^;*ft;tP-^©y- h 2©Sffi V 2 £ 
§»tSn^+^;i/MOS h7>^^Q9i:, ^— FN 50 
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DGi:y-FNDH©HtgEM^tl^o^©y- 
- FNDGC^JlSnf + ^l/MOS h5>^X* 
Q10t >-KNDHfc»tty-F©rafc»ttSft*» 
o^©^- FH*|.gi3«aii»EV e x t n^i** 
;UMOS h^>i>;**Q 1 1 £^tr<> MOS F^>^* 
^Q6*5iUtQ7A5*lx>N^^-(D]SS^^j5gb N MO 
Sh7>^^Q8, 0 9*5^150 1 O^V-^^H 

[0 0 7 5] **\ SB 1 ©SEE$8£|I1E§ 2 aCiffCo 
V->TaftWr*. MO S h^yisX&Q 3&£VQ 4fc£, 
F ^-5-[lS&*^b, Cine.©MOSF 
^>^X*Q3:fc,fctFQ4©+MX (t^*;!/*!*:^* 
*;i>ft©Jt) ttSt>£^b M0Sb7>i; 

x^q i*«t^Q2tc(i^ iHib^§$©«^^ns 

(I 1 = I 2) . MOS h^>i?**Q 143«tVQ2 
{£> •e©ft^KI)!i ! S*ot05„ StfafrFR 1 
+7>*£&ffi*?Cffi£;fibT:f3»?, MOSh^^i'Q 

i*«t^Q 2t^sm^i±6S'hmiiST-fe?3x cme>© 

MOS F-7>^*;**Q l*5it5Q2tt^^l^>i'^3;i' 
F*«"C«f^f*. MOSh7>^^QlCDy-b- 
V— *IW«ffifc N IffiVgsltU M0Sl-7>^ 
*Q2©^-h-y-;^« J E£, lflEVgs2i:t 

-®g&Q3:t3j;tfQ4fc:<fc!), 143«klFI 2©* 

££#3?bV^«) v &5S#»£*l£o 
[0 0 7 6] 

IO-Wl-exp (q-Vgs 1/n • k • T) =1 
0-W2-exp(q-Vgs 2/n • k • T) 
--T% I Otis MOS F^>^^^Q l*5«tVQ2© 
#(fit^^^.;HIfefe>)HMtvSS^fi^^b, n(±, ^ 
Se^fi©gi^T-*fc^nS^»T-feSo TttM 

[0077] Vgsl-Vgs2= (n-k - T/q) 
In (W2/W1) 

— MO S F ^ >i^^^ Q 1 tS&ZFQ 2f— YWSLkt. 
^bV^feto, ffiirt^^R UcSliD^ttSSEEVr ltt, 
Vgsl-Vgs2i:*5 0 htzifi^>X, ±^<o, C 

©ffiini^R i zmtimm.. t^^Mos 

[0 0 7 8] 

11 = 12 = (Vgsl-Vgs2)/Rl 
= (n • k • T/q) 1 n (W2/W1) • 1/R1 
MOS Y^yV^Qt l*<tr5Q5As*l^> F ^7-0 
B&&mf&LX]oi), Ctie>©MOS F^>i^X^Q 1^3 

<ttFQ sii-e©^^ x*s^b< ^ntiD, 

«tVI 3©^§^tt^b^^„ Lttfot> Sta^RL 
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lfc£»)£j3tSft**l©«EVlHU ik^T-ati^n 
€.0 

[0079] Vl = (n • k • T/q) 1 n (W2/W 
1) • RL 1/R 1 

S2©fO»2bt, * 1 ©«JE»£EI» 2 a 

1~Q 5©-tMXJ£#pJbT-fc-Sfe#K m2<DW&V2 

[0 0 8 0) V2= (n'k - T/q) In (W2/W 
1) - RL 2/R2 

OR0S&2 cfciu ®EV 1 *3J;U:V2^, MOSh^V 
^X*Q 843«fcVQ 9©*^e4i©7-h£§:l*5<> M 
OS h -5 >5^^^ Q 8~Q1 Oil **l£© 
-KNDHC^ntJj!), V>— *7*-P*7*— 1*1! 
■WFT*. SftBEVref #«EVl*J:tTO2 J:9 
i>iSVvtg-&KB:, ^'-KNDHCDtEV^I'* 1 , Vre 

tot 7ttS life «• c©tt<St:43V>-tfcJu MOSb7> 
i^^^ Q 6 Clitll^Sltl^fefc, ftbTMOSh? 

*SEVr e f tt^OtEl/^fiTtS (MOSh 
?>3?>l4rQl lCiDttl*ftS) . 
[0 0 8 1] £ifMBEVref#36l©SffiVli:S£2 
©«EV2©H©i:#fcfciU MOSh7>^^Q8* 
«fctfQ9#-;fr#;*>Wifc&S. ^\ Sgl©«£EVl 

43^TfcJu M0Sb7>^Q8tf*>m MOS 

* Q 6 43 .fctfQ 8 bTfti&tfM O S h 5 > * Q 

1 l'sStvS. CCMOS ^>^**Q6£/M,TSfc 

^LTMOS h7>^^Q 1 O^SitS. 4\ 
iffVrefft, SlCffEVliHfiv^ MO 
Sh7>^^Q10ll v ^7ttiffe!), K 
NDG©«El"<;W)S±#U ifiEVref©tE 

[0 0 8 2] IffEVref #«EEV 1 43 J;tf V 2 .fc 
9 fcffiv MOS b^>^^^Q 843 

cfctfQ 9— *EEV 143 < fcVV2©«EEV'Vl/©B8 

»v |S]fll$CfiifSSEEVr e f ©»El''<;l'* s ±#??-3. 
bfc#o-^ »iPS£EVref«\ «£EV 1 i'iTOV 

2 ©^^©SEE 1"<;VJC ^ b V>«EE l"-*^^ £4l 

[00 8 3] 13t±x »*SEEV r e f ©iaft*HM4£^ 
tlffeS. JglnifS^R liJiVRL l^lBlb^Tl 
mt-So %(D$.frt>, (RL1/R1) ©91 

Cj&V^Tx Cft&OJSttJlS^R 143«fctfRL l©Sft#c 
#tt#£Ti8$ft5„ Ifc^T, ^1©»£EV1B:, & 
STttb^UT-e©SffU^l'* J ±#t-5. — jgtrt 
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^?R L2fc^ vyXx^^'J ItW 

it^T;*;#<> *a««fc:#HTttx «iflH*fR2<Z)« 
Jft«^ «ta^ : FRL2©ffitn;fiti»3*iS<*:5o bfe 
tfot, RL2/R2tt s fJIJ, 1 /Ttett&l'fr2>1i 

tb, S2©«ffiV2li, ±5£*>£, ^©il^tt^ « 

10 ;£©SEEl/-UUi:&3. »i£«EEV r e f fct, iffVl 
43 it* V 2 ©H5V^©fiEE b ^£ Sff^F bV->«££ l"< 

43t">T«\ Sg2©fi£EV2tClil£^b<, SffOfflfil 

ltc^b<%>), IE©MS#S<£*-r5. CCSflE 
Vref £ftoTWa3SS«HVc c#£j££;ft,-5. b 

fctfot. «mfg^43V^Ttts IE©mJK£Ht£*U 
<£i&«^«c43V>Tttv ««0©®«^^*t-S«gPS 
©«EEVc c#£f££fti.o ?!5i&#i*£C43V^ MOS 

20 h7>^^^©sj^^*s(aT-rsniigffi©feshg 

fc^ i©rt«B5«»«EEVcc*«£EW<^**<f ftd 
fcfC.fc'K MOS h 5>Z?Xf>(Dtf~ \>MBi%:lS) < bT 

<gi&ff»£fc:43^-t 

MOS hv>:^*©bgUfiimE#i&g^#*£<& 
*»^C#VM\ WgP«^S£EVc c ©mEE l^VUDiBj 

[0 0 8 4] H'4 (A) tt, d©%^©^Jfi 

30 ©^«l©5£Sf5!l©«m^^-r0T-fe.5. K4K430 
T, 0 2t^-r^2©SE^®^2bt#*4xS«4a 
«?RL2 ©m^^-T. ft<D«JSftttH 2 t^-r^fiKi: 
|Blbt-$.-5, 04 (A) ic43V^ 4£inlSii?R L 2 fcfc N 
^^-H»i$hfcpft*;i/MOS h^>^^D 
Qa43£tfDQb£$tr. ZtibWJ *— YfeMZtl 
fcMOS h^>^X*DQa43«fcU t DQb£fflV>fc*i 

^©bi*^ffi«EE©i&S#te#i&Jg±#i:i:*>£<gT 
ts. btVNfKaflE©*&tttt#'J^<fc&;ii;fciu MO 
S b 9 > %>7. * D Q a 43 <fc 15D Q b £«SS#8iEtVS>-$- < 

40 tat), fgffim^ i&ifimv'hi? <tzzz£iztti&-rz> 0 
■r*^««tt«Hsttftfflv^oc©ia4 (a) 

^^;*^RL2§ffl^^fc«^ ^2©«EV2tt, &K± 
^fcii-felc, ^©m£El/^ASteTt-^. (RL2/R2 
ocl/T' ) . •ftat>%, 04 (B) ICTji-f&oK, m 
2©m£EV2ti, A©igg!l#tt<&#t--5. !fU© 
^EEVltt, IE©jlg^ft^Wt-S. bfc^oT, 
IffVrefS, ttS««K*V^TttAOffl«»S** 
U i^{g^^c43V^TH:JE©ig|^1#tt^Wr•5o c©* 
50 ip«£EVref tc^oT. rtSPmaSmBE V c c 
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iiJ&fKJsStCij^TMO S f-7>^^©KH' >BSit# 

ccS, *©fi£El^;i/£±#£-e3ChIC«fc>K MO 
[0 0 8 5] ±j£©«JE&£:fcV<>T, MOS h^> 

SF*3gI5aSSfl£V c c (VccpSfeliVccs) ©I 

fcfJ:^. ]E©iasiti4^^-rsm 1 ©mfiEV 1 tt, 20 

fcfctlSJ b«J&©«Jrig&l:*ftfcM o s b v > i>X 

2©«ffV2B\ A&Stm&fettttJ&Otttt*?*;)! 
v^chtcitK M£fcfciO©Sfi*?M4£W-r£-i:# 

[0 0 8 6] JW±©«fc a C©$BB£©i|JE©ff2<g l 
[0 0 8 7] H4 (A) {Z&^Xs p^^^-JUM 

o s h5>>^;*##ffl^e>ftT^3. pft^Mos 

h7>i?^^©b§V>fitmffi©^f»©M««ISIi, ft 
-2mV/mD, ^fenmM0Sh7>^7 
*©L£v^«ffi©MS^|&fci:> tt-l. 5mV/-Cf 

OS b^>^^-fifii&tn^RL2 tVXm^ZtiXt) 
[0 0 8 8] i3*SiVE4 (B) fcjfcV^Tfci:, 

d©«^SKt±, c©a^*£E^[Him^fctt^# 

[0 0 8 9] [£Jfc<DJ£JB2] 05li, Z<D&W<DmS& 

nwt-m 2 c«Ea^#^§Bts^e©ssiJ©«fig&^-rst? 

ifcS. BI5fc:«VvttiU 0 1 t^1-rtSS®lHlSS 1 ©« 50 
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BE^tRBSWtC^-r. d©^5^mt-rtgPS^@Kl{C43 
V>Tli, JS2m3S«jEEVc cpS:5fem-rsffljap^£EI5]K 
3 p*'J:Vt>7lIiEV c c s S4fiEt5t 
EEtUIS 3 s fc*f U &&(D&mmEEft&®t& 2 *> g>^ft 
^iimmm&mm&V r e f p43«fcWr e f s##;L 

lo©*ip«EE#6£(36g2£ffl^T, 
ipSEEV ref p*5 «tlF-b >^fflSip^EEV refsS 

®£ft?>. C;h,£©»ip«EEVr e f p^Jir/fV 

ref sCDlSltlt^laluttsctist'l^ J2^i&K 
tefflfc:t)fcoTcne.©F ( 3gB«®a£EV c c p*J £W 
c c s©M,K^tt:fc<fcVSEEl^;i/©gi&£— 

[0090] i6tt, 05 \c7F-r&mmj£ft&m&2 © 
i £&M>>-t'}i<DMtmmzmmt!tiz>i&#Lm?R 1 

0~R 1 4£^ir„ SlSlCCStfiitf^R 1 0© 
M©y--KND Ifrt>mmm&mmi£Vr e f pWMtl 
t&tfiM^R 1 043<ttfR 1 1 ©H©y — KND J 
*>£>-tr>*;fIfiig*£EVr ef s tfiH*$ix5. dtv6> 
©SflEVr efpWrefs fc£&5£T-*fr£ 

[0091] Vref p = I • 5 - R 
Vref s=I • 4 • R 

RttiStnlffl^R 1 0~R 1 4&*<Dt&tn,m&m 
"To bfc#ot\ Ctl^C'SipSfEVref p*S«tW 
r e f s tt, feTF©H&£»ifc^-. 
[0092] Vrefs=4 • Vrefp/5 
bfc#ot\ -T^T©i&iE$5K£fc>;feoT\ cti5>©S 
ifSSEE V refp *j J;tf V r e f s £— ^©gS&£fiy§ 
•T5£fc#T-££. cne.©»ifi«£EVr e f piiiV 
Vr e f stc^oTffliafflSJgajEVc cp*5«ttf-fe> 

©rtssssiE v c c pi-j:t)tv c c s fe N mm, ±U 

«$SHfct>fcoT-;X£©BIG&£GM#U S^^i&^-TS 

[0 0 9 3] 0 M-gPS^*£Ei:«ipS£Ei:©H^ 
^^•THT-feS,, 0 7^ct5V^Tv ^MMMS. V e x t 
#±#H-5£o;ftT, fiipSBEVr e f piJitfVr e 
f s&^©SEEU-^#±#-r3. ^S«t®CCS*iS 
^I^tt$&bS&i?)5i: N *©BSj£*>f>, Sip«£EVre 
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f pUZVVref stt. -£©it* (4/5) ©*§ 

H^T-^otfe, F^®S8«5KSS|-efcSMOS h^> 
^^*«IMP^tBi:Jfe*i:» ;r©*#{£iB«ggfct»ft 
oltfeii&S. bfc#ot\ *f.gBSa£«BEVex t©TES 

* » * *mmz$imm<bmw?-v > & -r 

[0 0 9 4] ftMJMt3ft&&tft*?ftJ8^TM 

f s££fi£bTV\6fcS\ ^a$, ^iafflSi^«EVre 
f pSt>XfflSMEV refs til±©SE l^HC 
fc#T-# 3. S<J*©gip®E$8£II]S& 
£ffl^T£ft£©»¥mH£$8£^3^£Jt^Tx c 

*ie>©«Ete&s3g-r3©* J &sfc>sts. m 

bTgf&ftiC^ t>^ffllf lEVre f s©Sff L"< 

[0 0 9 5] ±i£©«fi££i5V->t\ £*if>©*ip 

tEVref p^JilfVref sii, 5 : 3(DH£&&£ 

[0096] H8it Km+femmmc c s©j?tj£ 

HSfc^T, unices 
^jt^^tiipo^-n^nffly- k tc;M c 

0N^§(t5p^i»^;i/M0S h7>^^Q2 0~Q 
23h v Itl?,fflMOSh7>^^Q2 0~Q2 3€ 
tt^ftfcig^J£gE^;**x£XD^ ASI^P r 0~P r 
3£^ir. 7D^A|fPr 0~Pr3(±> ftffiCtti 

-TSj!MlI]S&DLA#i9!tt-t>ft5<, SI&0SSD L Attlg 
[0 0 9 7] 7 , a^7A«fPrO~Pr3tt, X-f s> 

r ef P CDSEV^;i/Sr^b> «iStt (^fcfcfcaSfil- 
tt) i^t:70^7 Aif P r 0~P r 3 $ 

[0 0 9 8] CONfcfc, 12C^tiff 

2 a *> ±tf 2 b fc-g* ft S52mifiE3B£gB i: fiO« 

©y-f>^?.h5iE) . me.fflM0Sh7>^ 
X*Q20~Q23tt, PllMt'f Xi£fiS^.Ti3»3, |s]b 
mm&;&it>*mirZ>o CfttCXo^A^PrO- 
Pr3©7P^7A (MiR^jl/jSWf) Srff^oCt 
CtD,' ^SS&^C CS *>£©«$£ I 
3Ci:#T-t5o »fSiEEVextW7Xlff 
0CON©S£E^*^ MOSh7>^i'Q2 0~Q2 
3 ©b£offi*ffi©i&&tttt«fc £3 ^ £©£ 
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[0099] zo«titf«is^ s 

fiEVref pi>«fctfVref sfct, -5£©tt*£t> 
oT^ftil-So &mmm V r e f p*^ UV refstf 
0 7 {C43VNT^gBSJSSEE V e x t JC/S DT^Ybl-S© 
fcfc, Cffl/H7XlE0CONtf, ^gBS®«BEVex 

2©SEE^^0m©«J5K#M) . 

[oioo] cftfct^ g^tc mm<Dms.wv<D 

10 SiltEVref p:*3«fctfVref sSWSCfctf 
T-*v £ftt>©S3S«BE©«EEl^;i/©hU X>if(Dtz 

[0101] ±a6©KU!fc*oTtt % fiifts*?R 
10~R14ii, |5]b«iaffi£*-r£«fc-5£ISifP!bTv> 
£. b*>bfc#^ dft^CDjgtrCffiR 1 0~R 1 4©j£ 

f p43«t tfV r e f s ©ifcJ££ffigt©{5l fc C i: 

[0 10 2] [^S09] 0 9fcfc, i©^©^S£©^ 

*ip®5E2&£[BlJS&2fcJu ^gBfiJ^- Ki:^- KND 0 
©BSKg^ftS^StftSCCSfc, y — KND 0 
»>> - K©|ffltctt?iJt:^$nsPI— tf-Y XiPO|g]- b 
?V^ItE©p?-1'*;i'M0S Kv>i>**Q2 5~Q 
29£^tf. dfte>©M0S K5>S?;**Q2 5~Q2 
9 fci\ ttJ>J««K::fcHT 1 ^ K 5 >^^ftlHC*^& 
m^-K^ft^ft©>y-K#igSf§!2ftS (hv>i? 
X*Q2 9SBfc<) . -TJEefc*., MOSh7>^*Q 
2 5©7-K#M0S Kv>^;**Q2 6^5^tFQ2 7 
30 OI©g*/'-KND2Kgl$n> M0Sh7>^ 
*Q2 6©y-K#M0S h7>^^Q2 7iS«fcl5Q 
2 8©gfflgiy-h'ND 3tc1gig!£ft, MOSh7> 
i>**Q2 7©7-K#M0S K5>^**Q2 8i5i 
tfQ2 9©H©^Sby— KND 4KSM?n5. MOS 
h7>^^Q2 9©^-K±^flfey-KCiS^^n 
S. 

[0 10 3] Cflt.©MOSh7>^i'Q2 5 

~Q29©M>^^-h (S«^) tt, 2OCM0S 
K^>^^^*Mi:bT, M*&tMOSf7>^? 
40 ©A«<MW©SI^-KtC«i^£*x5o -T^to^, MO 
S K-7>^:**Q2 5*3«ttfQ2 6 ©^"?^ t>f— YifiJ 
— KNDOCSS^Sn^ MOS b^>^^Q2 7 43<t 
2 8©My^y- hisy-KND2i:M$nS. 
MOS h5>^^^Q2 9l±/W*y-b#>'-h*ND 

[0 1 0 4] S^SAfufcl^TBu y — KND 0 ~D 
N4|±-f^.Tg*S£Eb^;U©LU-^t:fe5. 

^gp«©m£Evext©sffb-<;i/*s±#i- 
^-r^mifeJsccs^^miSAsw^^n, ^-k 

50 ND 0©S£EU^;i/4 s ±^f •&<. y— KND0©«flEU 
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^JVifi, MOS h-5>^**Q 2 5©b§V>{i«BE©ii& 
2 6&*7ttmx-tb*). My-FND2lig[JttEI/ 

(Dmmu^Olifi, MOS b ^ Q 2 6©LtV>fi 

«EE©ffe*ftt<fcD t>il5<&5i:, &VT-MO S b 5> 

£©y-KND 2©mEEi^<;i/#, MO 
S h7>^^Q2 7©L£V^SEE©*&*Hft.fc»)*>iS 10 

MO S h ^ >i'^^' Q 2 7 tt&ytf.H&b.'te. 
»K y-KND3'sll§{|tJ&n. ::©*:£, y-F 
NDOIt MOS h7>^^Q2 553|->ttifct5 

2 • Vt hpfeLt©«fl£l''<;i'i:&*j&S#* 
5. ^^T-Vthp&M0Sh7>^^Q2 5-Q2 

fEl/'<;K) s MOS h7>^^Q2 8©L£^fifiSEE 
©Sg*NS«fc!J& ^5 MOSb7>^7^Q28 
*M->ttttfc»K >-HND4^1^«J&n. CI© 
y— FND 4©«E* s MOS h^>^^^Q2 9©Lg 20 

v><*mEE©i&fcttffi«fct)fci^<;&3i;s Mosh7>^ 

*Q 2 9#;*->:t&Bi;&»K h'ND 0*>e>g%y — 

^t-*^«E^lHlSS 2 ©Jgf£©iii^ y - K N D 0 ~ 
ND 4©^^3o©^-TSy— KM<0«EE^ MOS 
h7>^^Q25~Q2 9©L§^<»«EE©*fi*fftt«fc 

^^Q2 5~Q2 9ttt^t^>ttIi:^5 0 y-KN 
D 0«Dt£Efiifi3 • Vt hpj£l±$ft& -©111^0; 
IWm (2o©lMt5M0Sh7>^i'^CDtE 30 
8:2 -Vthp) o ^nf.CM0Sb7>^^Q25 
~Q2 9#;*>*v;!g*:fc-3fc&8:, cnP,©MOSh5 
>^**Q 2 5~Q2 9©7^*;i/ffiJfit::j5£;l:Ts 
tEVrefp^itrVre f sOtffl/^^S 
tl5. ~©±1-S\ M0Sh7>-^^Q25~Q29 

mL<tjL%tztb, ttipSffiVr e f p*>«fctfVr e f s 
8u felT©S»^^fc1-o 
[0105] Vrefp=4 -Vref s/5 
MOSh7>^^Q2 5~Q2 9tf, §Cft#««it- 40 

2 5~Q2 9©^ft^ft©>7*-b8\ MOSh7>^ 

MOSb7>^^Q2 5-Q2 8©y-h-V-^P^ 

*Ett, 20CQMOS Y^yvxzvz&tt&mEwrm. 

fC^L^ (MOS b^V^^Q 2 9©t§^£8u MO 
S h 9 Q 2 9 {c*jMtSS£E^Tfit:^©y- b 

-V-XStff^KSS) o MOSh7>y 
**Q2 5~Q2 8©-£ft-eft©M>;;^.7-b&> {HMg 
t5 2offlMOSh7>^^^ftli:Lt, g^£ft 50 
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-r^t)*.^a-r^ 2o©mo s b^>^x^fflis« 

1x5. ^f^y-h;W77tov^{±, «;*;H@©M 
OS h^>S?^*t*ltS«EBT«CD«WAsa-»«M 
OS b^>^^^?tlC*JV>T^DS^It-CfeSo — * % 
nvtf- MW77Mli, V— J* 3" V 

b©«£EVB s©^fi©^«©H^t--^^.e. 

n«fcft, Lfc#oT, C 

tl?.©M0Sb7>^^Q2 5~Q2 9^ 

>^^Q2 5~Q2 9©7^*;i4£fn;£(3:<J|5]DfcU 

t> &mnE.vrefp*frmvx±>*.m&mmEEv 

ref s^4«n^i:As-Cl5. 
[0 10 6] y^-b&iglSJxfcMOS b^>^;** 

^JxfcMOS h7>yx^t^t^>tt^i:t5'M 
#;fc>K L§^{B«aE©f5§fc:«fc») s gip*E©TPK# 
fci^fcCHgfC^TMOS b^>^;** 
Q 2 5~Q 2 9 4t^ty-f ^- K^Ufei^ MO 
S h7>^^Q2 5~Q 2 9(C^5V^T*^:b^VN<fi* 

m©*&tttt©sffiprF#i&gfc£n£feto, 5-vth 
pa^ mm&mmi£v r e f p<DTmmiE£tiLZo u*: 

^t, £©H9fc^TNgj££*JfflTJ-£;r<t£J; >K 
3ffl»ipmjEEVref p©TRB^£ES3 • Vthpfcf 

SffEVrefp*J;lFVre f s ££^3 £ 

[0 10 7] £ti£©MOS h7>^^Q2 5 

~Q2 9©y-b£^T'jg«l»E£Jgig!U MOSh 
7>^^Q2 5~Q 2 90M5/^y-b5y-KND 
0 IzmffiVtzMS. £*x£>©MOS b^>S^*Q 2 5 
~Q 2 9©y- h- V-*F5«E#-«M.-c:£:}3^T#t& 
*)s S fe^-y^y- h/W 77Mfet^T©MO S h 
^>i?X#lZjS^xmi3:Z>tztsb, MOSh7>^^Q 

2 5~Q2 g^-r^T^ibi&^f^ft^^^scii:^ 

Tt>&V"><, M0Sh7>^^Q2 5~Q2 9©f+^ 
;HSJrt* J #S& !K jl2»itSS£EVr ef pfcflf 

fi©tb (g&tt) t^ffbtt>xSftEVref s 

#tJ&£fiJffl-f-5;ii:£<fc>K IEfit£;5r;£©S&ltm/n 
i ^fclf f EV r e f p*iVV r e f s *4Jit 

m&U^.JV(D&mmm V r e f p^tfV refs^g 

[0 10 8] 09tc^-raifSS£E^@g&2©« 
fi££:fc^Ts ^— FND 2a>£>fiif£»E£SKffi-re:£:£ 
iD, 3 • Vref p/5<D&mmfc*£.J$.-t2>Ziiifi 

[0 10 9] [ffe©ffl^©Sffl] 0108;, Z<DftW 

(Dfmowm 2 ©ap«EE^^[Hiss©fte©ffl^©3gffl 
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m&TH-tmx&z* mi oic^xtt. a^1£ev i n 
(Dm&it-mt bT^^ns. miO£&^~c. £©# 

EEIslS&tt, ?SttYbfI9END I V^fifetSCMOS-f 
Wt-i'INV):, Wt— * I NVCDtiJftfi^tfLU' 

©rS*£fbl$£«MU dCD^EElslSS^S^SS^ffM-r 
5nft^MOSh7>i'X^SQU, MOSh7 

ff^-MOS h7>^^Q3 0~Q3 4£^tr. M 

os h7>^x^Q3 o~Q3 4fct, -eaven*©-?— 

bTii«t£©^y-KK^;*ix3. c 
©MOS h7>S^*Q 3 0~Q 3 4fflfltf£B:, 
^tMOSh7>y7?Q2 5~Q 2 9 ©fitJ&fcfsJbT 
MOS b SQO;fc<fctfQ 3 0©[Sfr£> 

«EEV1 O&miiZH, MOSh7>^^Q3 0iJ; 
VQ3 l©McD^y-Kipt>SBEVO 8^iB^J^n> 20 
MOS h^>VX#Q3 2.<Dm<DW8iJ — 

Ki>t.tffV0 61fitiijjZix2>o &OT% C©01O£ 

^-r^£EHK<z)i!i#^, 0 1 1 \ZTTs-rms.mm^m 

[0 110] fSttfbft^END I V#Ll/-<;|/©fc§ 
JC, MOSh7>^^SQ0*',ttfSQl<»i*7tti 

^©^n-^v^ttfgtrfcs. iStSfbfl^ENDl v 
tfHl^l/fcfcSfc^ MOS h^>^X*SQO:fc,fctf 
SQ 1 ^flEA*^- Kfre.&tti^- 30 

Y<^<DnWgffiifiWtf&ZnZ> B A*>»EEVIN#jgit!i« 
ffl^i/Ofcgtcfct, tffiVIO, V0 8MVV0 6 

©SEEl^l/A^^U MOSh7>^Q30~Q 
3 4^ft^ft©L£vM»SK©*S#tt©3<gfel±fc;&S 
MO S h 7>^^ Q 3 0~Q 3 4 Ci«*i«n> 
SfiEVIO, V 0 8 i V V 0 6 ©Iff 1/ ^;n!is±#t 

•So 

[oiiiiHii cifcv'.TfcJu xtims. V I 

0. 6 VgaiC^T, tEVIO, V0 8*5«fctfVO 40 
6©«ffil/^;u#±#L^»£tt<S#m£ft5. -T-^T 
MOS b^>i>X*Q3 0~Q3 4&*>ftmtl£Z> 
X.f^f^b^V^^'SQOli, AAtEVI 

0*s, A*iffVlNC*|L<i:5. -2r, m£EV 0 8 
4 -VlO/SCDlEV^^^s ifeSEEVO 
6*5, 3 • V 1 0/5©SEl''<>H'i:£3. J-MK, A^j 

0, V0 8* < tVV0 6cDlflEI/^4 ! ±#t3. Lfc 
#o-ti£^A;*jaEE©®Blcfc>fcot\ -£©&*£* 50 
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UMOS hz>>i?X#Zm^Ztzlsbs ^©£#®|B£ 

[0 112] £©01 0{C^1-7>£ElHlSSt*JV^TSffiV 
dd^ AStltEVc cT-$>oT*)«t<, ^fe^SP 

*l«4\ fei:^.«7 i ^M&^*-K^{ci3V>T, C©7>ff 
®SS*>£©7>ffig,E£ffl^TfM^V-^>©^fci:£ 

[0 1 13] &:fc\ E9:fc«fctf01 Ot^tMC*^ 
T«U ^-EEfflOffitAMOS h^>y^^{i5<lfflV^n 

IE V r e f p i:t V r e f s (DitCjS 

bT$fc££ftTV>£. bfcA^T, C©^-£Effll£5T;MO 

s h ; ?>i?x*(D$k&-. 5u±x&^xt>£<, ^©t> 

[0 114] [#U£©B®3] mi 2(4, C©HSfi©}& 
ET-feS. 01 2£33^TfciU •feVXTi'T'lHlEgS 0 0 

tzftisX-kyxmrnmHEv c c s^eji-rs-b>^s® 
iSSolitff^^S. Hi2ic4b'v>T, -t?>;*mag@ 
S&tt, -b>XS^SEVr ef s^^-TS-tr>^Sip 

•jbwb^bss 2 s mmm&mms. v refp 

-T3J?8;2SipttESS£[Hlg&2p£:, W&M^SWtCjS 
&LTd*i£©a^tSflEVref BfiiffVref p© 
-#fe*RTS«Jifc®»4*:, «I*E1»4 &n 
5*igSBE©-# C «o THffitWtsfcfx & o t -fe 
SfEVc c s^^-rs-b>^^m@iE&3 s£$*r„ 
C©-fe>xai^«m^(HlSS2 s:fc.fcV/l>aSi£«EE3& 
4@SS2pli > S'J^©llSST-feoT*)«k<, &tzft<7>m 

momm 2 tc^w- 5 «t ? £ 1 i<D®mx-& •? x t> «t v*. 

■b>XtItffVcc sfflCSffffVref s 

masaff v c c pffl©*isssEv r e f p 

[0 115] C©-fe>XP$EElE]S&3 s^^CDt^tg 
tEVc c s&&mirZ-b>xnffi.®L51C&, Sf^Ybg 

fi7^©{t^,nso ^©^Yb^a7{zts«rt$nfcs^ 

%mmi,X-£>X-7>7®$&3 0 0©5£mS^»{cj: 
S-b>xm®SEV c c s©&T£*i{rr6o 
[0116]813tt, Bl 2lZmt-b>Z.7>7®& 
3 0 O©MJ5&©-0!l£^-r0-C- <&■&<> 01 3(C*JV>T 

7*SA©gB7>©^$:^„ t>X7>7SAIi, 4*— 
M3«tlf h* l/^f ^^i^tia pf t*M40 S h 
7>y^Q4 l£<fctFQ4 2h, t>X7>7?Sttft 
«^0SP©iS&<b(CJ&gLT&jIU -fe>XS3Sl!l5 

±<D*>xnmnE.v c c ssmos b^>^^^Q4 

143«t^Q4 2©V-X{cea-TSp^i'^;UMOS h 
7>^^Q43t, y-hJ>,};Vh-l/-f>«i^ 
?nfcnft*MOS h7>^i-Q4 4*«t^Q4 
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T3?iIU MOS h7>^^Q4 5©V 

OS b-7>^;**Q4 6£^tr. MOSh7>^^Q 
4 l*JitfQ4 4© >&bf >y bi&BLJCgM^;* 

ft, MO S h7 Q 4 2 * 4 5© K > 

[0 117] bfy h«|BL*i^tF/BLt^M1-S*(Rl 

BLCD^MgBH^bT^^U-b^MC^Ee^nSo 10 

*^>J-fe;i/*-WV>*MQ£h:>v b*gBL£g!if^Sn 

ft*;i'MOSh7>^i' (T'^-fe^ h^>^^^) 

[0 118] •te>*T>:7SAfc::fcVvtBu •fe>^T> 
OSh7>^^Q4b Q42, Q4 4£«fctfQ4 5 

K£2>m®mm®&&W}fti^ k» m»bl#j:v/b 

L©]gS{£©fcrs/ hS&£Hr>;*S©f^EV c c s l"<;i> 20 

*>*S^ifSl5±©*>*S^«ffVc c s#igg2*l 
So C©-b>^«3S^5±CD-fe>XS®«;EEV c c sO 

1"*;hbt** £^bgfi7fctefA£ftfcmm?«i«-r 

■tfS. ife^T% CCDE1 2*5«tV01 3 {C^-TE]gS©t& 
f£fCOV>T01 4(C^«^«tff^^#MbTSJ^T 
5. 

[0 119] **WWtt»l$fca3V^-Ctt* >7-mw 30 
t, gM7£fc±, MfflSiplEVref pfCfcDtfct 

^nsjiaaassBEv c c p wwmGstmmzix 

3. ^ 4C;fcl,->TfcJ\ ;r©JSS3SiB«iEVc cp# x 

fflja/aSipftEVr e f pc^t^i^^ns. 

[0 12 0] !7-mWL#SiR£*Vt. ^CD»fiEb^ 

MaBLfctfT^-fe;* h7>^^MT^btiMfl*) 40 
£Jg£r£ft, try MBLt^t y^^MQCDF^ 
T'S£fcD*£|&#£b£. ^cDS?SrCD^l&tJ:>), -eft* 
ffffl«£E (Vccs/2) Ol"<;i/f7D-fO 
^tt^tCfe-^fct:^ h^BLCD«ffi*s^b-t-So 014 

fc*v*TH:x HybjgBLtc, H wov?— fifimmz 

titzm-scom^WiMifimsixz. tfyMa/BLtt, m 

s / 2 <D*E b £ t" £> » 

[0 12 1] -te>*T>:7*fS«fb«^#SN# 
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5M0S bv>^X*Q4 4:fc<fcVQ4 5 ^Mi&JfliSj 
ffc*fr*V\ tf«y hS&/BL©«;El^;b£gsife*EEb 
^KfiT^tS. -fe>*7>:7»fb{i^0S 
P#4>UIfxT:r£tt<b2*u M0Sh7>^^Q41 
45<tU ; Q4 2l: < J;^ try bii&B LOWEb^W^ -fe 

>^s©ss v ccs vsoiizmmztiZo 

[0 1 2 2] -t>X»{^ -fe>*P&E[Hg§3 s#, -fe 

>^tii5±cDiEvccs<fe, ■b>z.&mm&w< 

*7 tfe«ft^nfcm<Sr*s^«$jxS. bfc#oT, -fe> 
fciU ^bXSipSEEVr e f sifim&? zmmWU* 

TtnaT-t-scDtt^ih^ns. ;tict!), 

:7SA©M0S h7>y^^Q4 l*5iVQ4 2 tt, 

-CMOS h7>^^Q4 3^UTM?.ni.-tr> 
XilfffVc c s©mEb^;i/#{gT-r£©£fil$'J;* 
ftSfctolC, ^ix?.©M0S b5>i?^^Q4 
Q4 2{±, try h«|BL*}J:V/BL±©S£Eb^;UtC 

P$fiE[lli&3 st£, C©-t:>;*7'>:7*SA#-fe>;*|&fE£ 
lEVc c s£Sip»EVr e f s ©gi^-T-SftBEb'-*. 
[0 12 3] ^t'JW^;i/^mi:> "7-KifglW 

ymmtm^t s p*«kv<* s N*?^«ttt«^igi&^ 

ns. ^©-b>^T>7-fSttfb(i^<iiSPO^rS^bt 

l 2lC7j%1ry]8 i ®&4ifi, •fe>^»ip«£E^HlBS2 s 
*»£>©-fe>;*«ig«£EVr ef slzftfLX. 
JEWESS 2 pA»e>©iPiaSip«ffiV r e fpSS^L 
THr>^f^BElelgS3 s^^.So .rftfc=«fc»K -b>^S 
^5*5<tV$^blHlSS7©7tSa£Eb^;^ J^iS^ 
flffVref p*s^1--5«£Eb-<;i/{cm»^-So C 
©^ SV-fe>^tO^{t^0SW*SLb^;i/©^fS<4tt 
WV, t0tfe@g&4fci, -b>^aip^ffiVr 
ef s^ag?bT-fe>^f^ffiEIS&3s'N#^.So d© 

[0 12 4] d©Sl 2*JJ;V01 3t:^1-J:ot:, -fe 

miSmfiE b^;i/«t ?) t)i§V^mE b^tC^S bT*i < ' 
5t>XtMEVcc s©SEEb'<;KgT^«ftb 
[0 12 5] -jJSK:-fe>^^ffl5]K3sH;, itlg< 
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©3§i&&<gT£»$y-fS;: -©SJgfbgfi 
7©gSftfct. •fe>^7>7'[5]SS3 0 0 (•tr>^7'>7- 
SA) fc:fttta&««*fc J; 

miEHtt. Vc cs/2i:^So Ifctfot, c©£ 

[0126] C = Cb- lK-Vccs/2- (Vcc 
p — V c c s) 

*£»©gfi{di#a9!S£;*tl-5o Lfe#-DT> £5£<bgM 20 

7©g*tt#^<iM?cxisot§i^ gcs£*b§»7©£*r 
[oi27]iai5 a, z.<Dfm<Dmm<DWtm3K.®io 

ESlli^ ^©^Xh^-K^tfllHimi lfrg,©^;* b 
^-H^if TENSSfetS-f >^-^ 1 2 fc, ^ 30 
>M— * l 2©ffi;tj«^t5 1 ;* b^e— PtfttBlslBl 1*> 

(^fctt^aSig^) 1 3£JU3»ip«EEIi<EllB&2p© 
m^tcge^-rs h7>^77y-h 9*IS;lte»ns. 
[0128] <{ y?\-*? 1 2 ©ffi#<g*BU 

SJpmflE^^Eifs 2 p e>n> ^©raH^bus/sjaa 

ipS£ES8*£[5]g& 2 p ©»l|S«jE$6£ttflsSfltlh3 * 5 . 

Kl 4*»Kft6n*. C*xe»©bv>^7 7"y— 40 

8S7*«tuf^'> k 1 4*s, 01 izTjk-rm&U'ovfflm® 

SSI 0©**C*$h5. d©01 5(C^1-«J5E 

[0129] ams&tf^- KB$fC*>^T, irX b^E- K 

i^TENtt, LU^©*Stttt»t*») % h7 

a, ta*iHi»4*«iai«a8we^^swnttoT«iziitJp 

«E**@»2p3^6©«2US*«EEVref p*£V 50 
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•fe>XS¥»ff^[5]gS2 s^e,©-b>^SipS£EVr 
ef s©-SO{RLti!|lEVref xj:ltt> 
*REEIB]»3 s^*.*. 

[onoir^ht-Hftc^m ^asa»f>©{s 

tftffiSIKl 1#> y^h^-KJB^fi^TENSIStttt 
<S©Hl^;u-J8aj-r3. :Jilcj;D, h7>777^ 
-h9**:*->ttJKJ:&iK raaa^«E^iHns&2p© 

as^SEE^iass 2 p h\ -y wt— * 1 2 lt# 

x.e>*x3*t©^* b^-K^fi^K.k!)#«tttt<BI£: 

»PtiiW.»i;>i? (jit, *c/<vHk*t) 1 

3 fc4M,"C«Sflia£*«WEV r e fpOiEl/^;^ 
flJWfcBbr*-*. C©«J|gT#««:iafS^B*I&#?* 
T> fflaamSEEVre f p©mjEl^^;i/§ftjifit{3ia 

»M4t*i/T, c©-fe>^«©^5±© 

t >7lltff V c c s ©iffl/^Sf U -t > 

S. 3©i:tttt, S^b^S7tt-b>X*®i^5t:^ 
i^tlt^S. iSJa[l]g&*ii5«T*»#$-e-*-r>^©-lr> 
^«®^5t*5^S-b>^«ii«jEVc c s©m£EW^ 
Jlifi*g <<gTU&V'> (SflEVref sCj^tS 

C©^iaaip*ffiV r e f P ©«afiS4*«-r5o 
[0131] £©JP0J2Sip«£EV r e fp©IM^ 
^nst, (Vr e f p-Vr e f s) • CifimfcO 

mmznzittnmaLicmv^mGi) t&sipt, c© 
S^b^fi7©^sf»©«igffiS^-rs. ^©^fb 

h HOTS fefc^ft^BS©^* *&fTI$& if lc;fcv^£ 
^Yb^S 7 ©g:SffiS:liSt-S. 

[0 13 2] .T©gc^b«fi7©&SffiC©SjS 
mi£, (Vref p-Vref s) • C=-5£iS©6?^ 

^^EleIgS3 s*e>fe«^fAs#t^$^§fefe x C©^ 
<b§S7©gSf»tt^e,t/h$<1-5^i:#T-§?)«, C 
©«^{Ctt, ti*;^ K 1 4 5fflV^T^g5T•■b>^« 

©i^scsm^b*^^^ bx ci©-fe>^m©«HVc 

c sC^bfE^t-^n^hCJ; t)^Mffl©«S<a 
* s ^^nTt»<tV^ 0 1"?&:t)^x -fe>^^ffi|5|gS3 si> 
«tV«J^lllli&4$l&^^# % *>7,9mfttzi5\fZ±> 
^illffVc c s©^*^^.^/^^ F 1 4^^LT 
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EEliVref sfctS) . 
[0133] 01 6 S\ 015 

0S&2 p©«5£Sr«lBSa<)lc^1-|aT-$)?)o El 6lc:fc^ 

^TENcD^Stt^t^iib, ^gB«®S£EVext£ 
fijl-rSp^^^^MO S h-7>^^^ 2 p ai:, MO 
S h5>j;^^2pa%^bT^g|5»®y-KtC^-&^ 10 

n> -s©i«t«a&t4«t«ai 2 p b %.mmm 

2 p b^£©fi^£fffi££glTrsffitn;[gBa2 p c 
=7-7. Y ^E- KJ&^s^/T E N©#rSmbB$#jI U ffi 
MUSS 2 p c £Jgfl&y - K 3 n^* *;i/M O S 

h7>^^2pd*^tr. i6$aE18&2pcfcju ft©^l 

m<D&m 2 k^t^ bfc* u •> »; 3 >t&mm^ MO 
[01341H16 icmirmm&mms.m^^2 P © 

«fi££:^Ttt. b^-K^{I^TEN©#rStt 20 
fbB$(C:fcV>TMO S h?>¥7-!? 2p&&£.V2pdifi 

#^ft£gg&#BJ&£*U ffiln;|5]S&2 p c(D%i-2>tm 

mzfe-Dtimmm&mmizv r e f p^BE^ns. 

[0135] JM3 % d©JS>a^8«JEV ref p©«M 
SS2p c©Wr*«tfifiiS:fcttJ£S^©m^«# h U 

So 30 

[0 13 6] ifflsi 6 izirsTfflm&mmmft&isim? 

i£SflE38£dIE§ 2 p fctHT^W -f > f-^>XttS§£i9: 
[0 13 7] b* 1 3fcfc. £j£<b&M7©«3Sfb 

fetlSVAfO^y b'T'Jfc-^T&J^ WgPt>3g^{C|g 
[0 13 8] ^*fl3©/t>;> H 1 4tt-fe>X*© 

^5trm^jfs-&^^ '©•fe>^m©iS5±©m® ; &- 40 

ftifiz&^x. i\y v l 4#wr3i££&fi#c:©-fe> 
^S®i^5©-fe>^*®«ffiVc c s©^bts«s-r^ 

[0139] ±i£©ift^ic43VATtt, iaaa^m 

EVref p©g®fflli, c©iaia@SS©l&#v-^> 
£<fc Vi&fmg:fe<fc V* >X«jgUS5 ±©-tr 
ffVcc s©g{b£#j£LT&5£;**iSi:i&fELT^ 

So b^L3oiAsp>, zcomm&mm&v r e f p 
ffla0SS©i6^tt&gaYbt-S«to{c^©«MflS 
tfft^^n, -©«®tt{Cj5Bl:T-fe>^«®«EVc c 50 
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s h©H^5$©^A>e>£^bgS7©^g{it#;£«>£ti 
S#§f£#fflv^*xT*>,fcUo 

[0140] [£H#|1] 01 7tt, ^©^©llSSffl 
ff^«3©^S0iJl©^$r«lBSa<J{C^1-0T-afeS. d© 

0 1 7 fc^-rsu&tc^Ttt, 0 1 5 ^^i-^jgEtM^ 

!K ^2S*fllff^*|5IES2pi:«I^[5IES4©Kfcx ^ 
X b^-K|g^(s^TEN©}g^bNF^#3lttffii:«:S 

t\ WSiWrrs. ffe©#fi£fcfc, 01 5(c^f«figi:(5l 

[0 14 1] ^©01 7 £7S-r#tf££;}30T^ =9-7 h^e 

Mi2Si£mffi&£@E&2pt;tflifcEgg4t£ 
EJ*SU -Jh7>777-!? , -b9^ ^yh*13i;taj 
Slll]gS4i:*g!^-rSo d*UCfc»K ^J2*^SJEVr 
ef ptt, fflJaSip«ffi^i]ES2p©^^-S*i^S 
BE©fJg£^l*5^&<^fr£^Ji$£i^-r3c: 
Jisa*igmE38£ii]i&2pic;fcu-t, 

b * — FB$% - ©ffla**«£E^^[elfS 2 p £#fS&tt 
®tC«&-T5fc»©[gii§«j&#^5i:fc!K JSi3»ip« 

[0 14 2] C©01 7 £^-T#tj£{C;fc^Ttt, 

nasvwEfs^iBie 2 pij«fctf-tr >x&mmm&<£® 
E&2stt, i r=»cD®g&«ifiJcfc u mm. mfe(Dit*n^> 

[0143] il8lt 015 £><fcU0 1 7 tCm-T^ 
Ybg»©^©-f?iJ§^-r0T-fe-5o 01 8{C43V^•r^ 
-b>^«aS^5(zM?iJt^^>'^^^ C 0~CnAJgE«o$ 

X77y-hXT0~XTn«^tl-5. ^r^yt>>^ 
C 0 ~C n fcj^Sfey - ^©P^t:^^/^^^ C 0 ~ C n-^ 

[0 144] h7>777y-hXT0~XTn*<tV 
74 •yf>^h7>i'7,^TR0~TRnO«I/^ 

a*fB9»-r5fe»t, Jr+>'^>^co~cn^n j e'n{c 

^•JS LT b i — X7Q A11S§F P 0 ~ F P n 
?>nSo ti-XT-ny^AIDISFP 0~Fpnfi, -e 

n-en*fjs©h7>777y-^xTo~xTn*iv 

^'f hv>^**TR0~TRn£ffi}il$£3i 
attffifc-rs. dttf>©^r^/1'>^C0~Cn{i, |5lb 

^C0~Cn<&31tRS<J{C-fe>^»^5{C^-r2)o h 
7>777y-hXT0~XTntt, ^ti^en^ii^ 
Mliti©^^>'^>^C0~Cn^®i|&-r5. — fi, *fJES© 
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CO~Cn#, ■k>xmm®5^Mtz ; $£.®m.tLz 

[0 14 5] fife, Jft/V>^C0~Cnk^ >y?-> 

y h 5 > s>x * t r o ~ t r n<Dmmmm*Mi£ btt 
>xasus5£x-f yf>^h5>y^*TR0~TR 

TR 0~TRnCD?-**;i/J£*n;£J: $gM[I]g&#Bj&;* 
XT0~XTn(c«ttiv »$?$JC**J&©*-WV>*C 0 

[01461019 0:, 01 8fc:^-rt:j.-X7*Dy7 
0~FPn©#tj££^?- ETSS. 0 1 9 
#V*Ttt, l^CDti-X^D^^AESSFPO^fiES 

(FP0~FPn) 

KtfgE^nSp^-^^^MOS b^>i?X* 2 0a 

MOS h5>^X^2 Oa^y— K2 0 i©P4K^ 
^SftaSW^&'j^sji^ Obi:, y-K2 0i 

t^^MOS h^>S>X* 2 0 d fc, 7-K2 0i±O 
Sffifc^fe^'f Wt— * 20et -f Wt-^ 2 0 e 
©ttJ7jM^*Stef 2 0 f i:, 

2 0f©tB7jfa*f£MlB-f3'r>^-*2 0hi:, J — 
0 ii:&ifey-f©ig£g^£tt*>o^©7-}>K: 
-f >M— * 2 0 e©tBije-^4S»-Sn^-v*;VM0 S 
Y=7yV7.$ 2 0 g£^tr. 
[0147] -f W*— * 2 0 e#«fcV2 OfB, 

W*— * 2 Of *5<tU t 2 Oh©tB7jfs^t<t»3 h^>X 

7?y- hXT©^/#*3t#ft]gP£fts. <<ws— 

* 2 0 f ©Hi7J«*J«c:<fc!), ^^'yf>^h7>^ 
TR©^M/##M*WP;*ft5o -Y »t— * 2 0 h© 
tti^(s^i J h7>X7ry-hXT (XTO-XTn) 
©CMOS h--?>X^ '^3>y-|-fflnft*;i'MO 
S bv>^^^©^-ht#^e.tlSo 

[0 14 8] MOSb7>^^2 0dli, t^^-MI 
fcT-^A'ftWtb (W/L) #+7>'.h£ <$fltli'), 
^©*MfB«&7Jfci:+7>/J^ < £ftS. MOSh7>^ 

* 2 0 a*J;V2 0 c«, ^ft^fty- h-tf&tt!^- K 

[0 14 9] 'J>^7^2 0b#3|}HSffi (I^W) © 



20 ) !&M2 0 0 0- 1 1 6 4 9 

38 

h§CI±, y-K2 0i{±, MOSh7>^X^2 0a 
£?>bT5£m£tl, ^(DmS-V^-JVifi^ Wf— # 2 0 e 
©A*iiU§V>gJ;i tS<'5:5i:> •i'Wt-i'2 0 
eCffl^ifiiLl/^l/i:*:!), M0Sh7>^^2 
0 git*yttmhtlLZ>. MOS h^V^X* 2 0 dtt, 
+■ i:^ + *;i/Ja©tb#+#'h£ < £ ftT £ D , 
*'h«Stbrt»8ES*:V^fcK>, y-K2 0 i©*El/^;u 

i±, ^mmm&vext wvvttuz. st, -yws 

— * 2 0 f ©ttJTjff^HU-^U (^gPS^SffP-^ 
10 ;u) i:&»}, h7^77y-hXT*s#iim x 
>f'yf>ifh7>i/^TRist>ttii:^!), 

[0 15 0] V>?m?2 Obifimmztitztgizlj;, 
Hm^-K2 0 itt, MOSh7>-^^20d^U 

affllffl/^l/tf-f WS— * 2 0 e©A;klw31b£vM» 
<fc»)*<£<fc3i: (SSSeA^) , -YWt-*2 0e© 
Mt>m^1fi1il"<)l'£te*). MOSh7>^^20g 
20 tfi*>Vimttet), J—Y2 OatfgMfiEU^l'Cfi 
*#£*l3<, —73, -f W*— * 2 0 f ©tBTjfS^LU^ 
;i/i:fc!3, X>f s>5=">y h^>^X*TR#:fr:7#<g, 
^>X7r7-hXT##iI#!Bfc»K ++n^C 

[0 15 1] nmMOSh7>^7^2 0ctfi 
tt£>ftT^3©l£, Sig&ABSC^OT, ^©y-K2 
0 a*sftmff V^;i/tng»^ttS©t:B$±-r-5fc»T*fe 

®«BEVext©Sffl/^l/%<a<, *feMOSh7> 
30 S>X*2 0d©«iStSBi&7j CCASEl"^ 

$nsqjfgtt*s$>?), MOS b5>^^ 2 0 c£«fc 

£ft£B5lt1-£. 
[0 15 2] zcomi QlCm-t^^^^HX^^— 

XK:|30T£g:*<»©«®ffl£&;£bfc&, fc^-XX 

[0 15 3] §f^7rkt, g^-bV^SjgUffi© 
40 £?£{bgfi;£||g|-fSCi:#T-£, it5«*>o£j£{c-fe > 
X T > X£»>#;* * S C t ^T* § 5 . 
[0154] [$JgYbgS©fitfi£2] 02 Ott, -tr>X 
SSSHS^fbffl © +• t \*s Z ©ftfe©^J5E * ^-T BIT 
2>o 02 0K/*-r$J5K£;fc^Ttt, -fe>^m^5t:^ 
b, ^Jt, *wv>*Csa~Csn#f8:tt5>;}xi>. 
ftjS<b^nfcl«2*ipaffiipf>, ft^fift^^^ 
ti, *©««^Sfa[t:j5SbTc:n6)©^^''^^^Cs a 
~Csn©e^© + ^/V>^*sjlif?^n?.. Ctie>©^r 
^/V>^Csa~Csntt|Blb§Sffl[**-r.5. 
50 t£*-w^>*Csa~Csn#" 5 ?**I}i|ilt.i:$ > -b> 
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m, Csn-ii, ■ffeCDffl^tCjSffl^nS. ffe©ffl&©« 

Ttt, Cfflt§-&, *^v>*£W£&£*iJfflbT, 
[0 15 5] £©12 2 0(C^-r«J&©i§^>£tt, vx* 

* ^©n^t^-a-T-b yxmm&fefc**'^* 

£ft®fb-t3C:i:l£-C*§&V^©©, Hr>^«aH3!3tflS 

[0 15 6] [^S0"J3] 02 ltt, £©^©IESS© 
^3©^H«aj3©«fiS^«llBSS<Jt^-r0T-feS. 0 2 
l£«W£ti:* -fe>*P£EE [1188 3 s *>6>©-fe 
EVcc s*'J;lFilJai^ff[Hll«3p^e»©JiaSi®*jE 
V c c p ifiWWmSS 4 £ J: 5 tit -fe > * 5 

^v^T^i, -tr>*T>x©iMti$ic, m^ww^ai^BE 
0K3 pfrztDmmmmmmv c c p*s-b>^m©^5 
±tce^^ns. -fe>xr>7-«i^B§{c^v>T, Hasan 

E&fct, 51^ IWbTU^ (fr«»U»f^^T«» 
*7>r*»itttfliSil, £©Hr>XiWt^T«a»SU» 

C-fe>;*fi&E[IlS§3 s ^€.©-fe>X«^«£EV ccs* 
£ VMJBRBEIalft 3 p if t> OWmMMMS. V c c p 

>X*®»EV ccs ©SJBEl/^;i/*, mSMUMSV 
ccpU^UCST-l^^SCt^tS. 
[0 15 7] [ffe©ffl^©jgffl] i2 2li, Z.<D$m 

'J>ySiCdW(«*iiS. c©*3S^SIG±©« 

ffiftrtajiaaiK*«*jffl-r*. ros@»siGc^ 

*ffl© : E=i'ffl©^9 PPDB#Mft3*U *fcd©m 
®fgS I GCDftflEI/'tJI'fcL, ;<fFPDA*^bt*ia 
^69MMB9CHse^TIBT»« (E 1 5*5«tVHI 1 7fcjjs 

s i G±©«BE*-«©«EEi^^c«j*-r*aMeft« 

[0 15 8] — Jg©^ Ulz-yaXlit), £©^* 

mc*'V*T» ^©iS^S I Q±©«EE£'<* KPD 
£4>b-r4l.£B*>e»£4b&-tK C©fc^ ;t»FPDB* 
^•itiMS i o±©«E»bfc i e=*-*-*. 

S I G©SJE£fb©g*>'J>&V>SBE KPDAt* 
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bTffiAQ^ti^SE) -€-©i:§©*EE£Vt 

-rs. ifits i G±tni»t:e*aF*i4«Eft«BEv 

IK#^gbfcmm*fcf±^X£M{tbT:fc»K *© 
i: £©#§©*<$«:> Vt • CdT--£;L?>*T,£. bfc#o 
T£©£«fcg«Cd©«atftCdott, 

[0 15 9] Cdo= (Vt/Vj) - Cd 
[0160] [flb©fflift^©affl« 2]H23tt, CI© 

mnvmmmzm z ommm 2 ©«jj&&«B&*jK7j*-ria 

T-feSo 0 2 3fc*JV»-t\ iHTJ^— bQ0~Qn 
*iV?*lfcttJ6 bTffl*-»ty 7rOB0~OB n#i£lt 
£>*i3„ Ctl&©tiiA^v 7rOB 0~OBntt, rtSB 
iPe.SeW^tlfcWgB^mT 1 — ^RD 0, /RD 0~RD 
n, /RDn^y^T^bT^ft^ftttJfooaiTJT* 

— ^Qo~Qn^^bT^.gp^m*-rs. cne>©m 

20 77^'>7rOB0~OBntt, |3b«|j«Stt*.«&ttK 
02 3£:fc^Ttt, tBAny77OB0ffliMft*W 

[0 16 1]HJ*;t»77OB0tt, WgP^tJB^-^R 
D 0©mffV^;i'$:iftmjIVppb"<;u{C3Eg|-r5l/'< 
;i/g&llE& 2 6 a i:. l^l^MlHHS 2 6 a©tb7j(I^ 
#Hl/^;i>©fcg3>jiU Hl/^Affl3!jf- b 
QO^igSft-TSn^^^l'MOS h7>^7,^27a 

U WttemEEWV^BitiT*—!? If v \- Q 0 ^KiS-Ti. 
30 nft^MOSh7>^^27b^&. 

&0B&2 6 afctu SmffiVpp&-7jl&#«®SSi:b 
TiWU fjgP^m^-^RDOCHl/^l/ (rtg?«2S 
SHE (VccsHM ) £il&«EEVppl^;i/fc£t& 
t-S„ MOSh7>y7^27ali, SflSSBEVccq 
*-*»#«®«Si:bTS»t> C©l"<;i/g&IIll&2 
6 a*>P,©t®lffVccqJ;Hi|V^fEVppt 

y-htsitts b£v^S£E»££ikb;*it-5;:fcfc 

illEVc cqlx^l/OHV^I/^tiJTJT 1 — * £ 
v hQ0^|gi!j-r5o 
40 [0 16 2] cn^©m*n?/77'OB0~OBnC« 
ilt. il©iSiffiVpp 1 ^4t5Vpp l|64i 
SSSOai:, % 1 ©iS«BEVp p 1 «fc ») 4)igV^^ 2ffli^ 
IffVpp2^4t5Vpp2«4iS3 Obi:, ij& 
t^m^<4atJ*i^bTii5affiVpp ltmpp2(5 
-*4rtSPiS«ffie^3 0 d±lCfcig-r£12J&[Hlg&3 
Oct, C©F«9gi5ii5«ffia^3 0 d©SE£53£{b-r 
5^<bSS3 0 e^^tfo 

[0 16 3] £©rtggiSS£Ee^3 Odtf, mfJ^v 
y 7 0 B 0 ~ O B n^fx^xtc^* *x S ^;1/^1h1K 
50 AgtffVpp^tS. «I«M3^^a*«» tB73M^y 
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swwfg2ojissEVpp 2*siR-rs<t-5t«i$n 

5. Lfc#oT, .rftecaj^My^TOB 0~OBn 
(Ci3V^-Cb^;b^lsIS&2 6 aWmft+Ztg, rtSBiS 
«E{5jtS&3 0 d_h©Sffil±?£2©;tS«EVpp 2l/-< 
^tfia**nT*Jt)s l/^**lHlB2 6 aCDiWflSfc 
&V>T*k rtSSi«mEEVpp©«ffil^;U©{gT£{£d 
£ i: & < 3c5£ t l/-<;i/£g|fM£ £ff * a C i: &T- t 3 . 
cnti^ m^^'^7rOB0~OBn(i, Hi^h^ 
>^** 2 7 &(DLg^mmmM£:<D§ZW*&:\fZZ£ 10 

[0 16 4] ^CDrtgBiSSBEe^3 0d©£5g{b&§ 
3 0 e©gMfS£ftjSYb^-£ $fc©0 1 5 1i>t>m 

£*B«T-£5££«SEE V p p S2c5g*b&m 3 

[0 16 5] Vpp l$&£E]Sg3 0 a#.fctfVp 

p 23B&0E&3 Obtt, fc S?*>r@»TJ 
«ffi££ft&„ ^&®SS0afc}U «ti£DRAM©i§1§r, & 20 

l/-CBfffiJBIB»2 0*«JEVpp2*aiRif-4tt»t» 

&mm (aw, cAsn , ^>->«tt)^v%)iBia) 

LX®mm^<t>aV. &2©i«SffiVpp 2&3KR1-3 

ttiBtaftjesh*. 30 

[0 16 6] C©«lglfi^0atts rtgPSgffi^- 

*RDO, /RD 0~RD n, /R D n©g{b£t&tti?- 
ZZtlcm2 ©rtgUi^HE V p p 2 fcSIK-T SttJBItCffi; 

[0 16 7] £©02 3 £^$J?S;£*iJffl-f 
[0 16 8] feU:©J:-5fc, c©»WcDSQficD»tt3fc 

[0 16 9] [5U6©7f5IS4] B2 4lt CCD«refflS[ 
JS©Jfc<8 4 tcft-p *^g3flS^B©S«©«im*^i-E 

t^siispiEEiiiBoidja^aFix*. -b>^^ffiass 

@8S3S^-r. 50 
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[0170] 024 fc43V^T» P&EISSg 3 B\ ftgBmgi 
*3 7±Ort8B*««BEV inttfiWEVre f © 
l"<;^^b t U^^^ftfetllE S F V i n 
* J: VU^;U^tfe$ixfc^flffi SFVr ZtiitltZ D 
-*;n/^;v^iiiS3 5ii> d— *;H"<;i/g£«&0g& 
3 5*»e>©U^;u^tfe$nfeSBESFVi n*«ttfSF 
Vr*JfcttU fOltlim^tifjidrSHjijt 
SJ£«<§§3ci;, lfc«»3c©ia*e^0drttt-3t 

x-mmstis *(Dmtim^<t>dr(Dmm\Zs mm®m 

®*mVext*?>^«fe*EE©P^(clS:S^n5. CiMc 
^««»«EEVext©«£El"<;HSTI»H*» 
3 dO^-h-V-XfBS 
£EfiT©IH«*«P«U Slfitl^-f 7h7>^ 3d 
©*^«^*©^i®«;ffiT^B§±-n) . 
[0 17 1] tb«i§3 cGU fl-SMKBy-Ffcy-KN 
DM©raC^$niPO^©-y- hAV- KNDMC^ 

£S£ftsp5^*;i/Mos b7>^^Q6 i *mhi 

Kk^- KNDNCfSK&l^ftfro^cy- 
hAV-FNDMt&it^ft.SpT^^l'MOS f-^> 
^^^Q6 0h, ^-b*NDNi:jift^-b-«)St:^ 

Vr£§lt3n7^*;i'M0S h7>^^Q6 2i:, 

KNDMkJSJfty— K©R3tCg$S;*fta>0*©y- 
h tc U ^SEft* nfertSPmiKSEE S F V i n £ 
nft*;i/MOS h^>^^Q6 3 £^tr„ MOSh 
7>^^Q6 0ii<ttfQ6 l*s, #l/>h = 7-©& 
#tfi£U MO S b^>i>**Q 6 2*J:t;Q6 3#, tb 

3 d©^- h^#^.e»n-5ti5*«^0 d r*sfcb^J 

sns, #uzmmz~ouxmmKm.w?Zo 

[0 17 2] D-A;i/V^^tfeHlBS3 5J± % ^t^© 

V r e f W3S5S®«£EV i n t S^n^U^ 
^Ltl"<;i/^1E SFVr^5«tt5SFV i n££ 

i nBu ^n^nfiipSBEV r e f 43±tfrt«S«iSffi 
Vi ntfC*fjBbfcS£EL"<>'l'T-fe!)> ^n^-©»ffM 
^fiipWEVr e f 4o«tVrtSB«©aEV intffitE 

M£*)t)'bif (mm-frmx-m&gbfr&ztix 

^ IEfitt:citie>©aipS£EVref £«fcW3gp 
ISlEVi nt©*ffiH?&SB*UTV^So ib«t§§3 c 
^©l/^-;i/^mESFVr*3<tUfSFVin$:M 
i&if*it-5o 1/^MStffSFVintf, 
£&Sig«ESFVr«k»)i>eok£tCfci:, MOSb7 
>^i-Q62tf, MOSh7>^^Q60^tT 
^^^nSfMgfty-^MU y-KNDN© 
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K^-f :7 h 5 >^** 3 d©3>^ b 
TSifiId£*§<-f.5. d©y-KNDNtt N MOS 

*), y-KNDN©»<gSiJ^»{4Ji^*£El^^l/i:«: 

^l-5>>^;** 3 dtt, ^lilEVex t{gTB#£ 

i&3 7±t«l&t-i»Ci:^T-§So 
[0 1 7 3] -35n P-<;i/gglfi3§SEE S F V i nifiU 10 
^MffESFVr «tt)t)iSv^^-{ctt, MOS 

«ffib-<;U#±#U y-KNDN^^>©Hi^fI^0d 
rtcj;!^ HK7'f7h7>^Xi'3d©3>^i' 

[0 1 7 4] 02 5 (A) tC^-r«fc-p{C, ifc«<g§3 CCD 

bfc#oT02 5 (A) fc#v%T— i&gil&T*^ 

5tt*i§^ d r ©*ffifiia«ffi©ff±** D feKr.lt*-* 
d £:#T* ^.gpmSSff V e x t ^IbfliqriBTIHWK 

h7>i?X^3d©y-h-V-XHlffi©i^ti*+ 
^g<t5ofc#f^ ilh'7-f 7'h^>^^^' 3 
d©S«EffiS&IE*tt, 02 5 (B) t^tJ;^lc, 
eif<gTb*V>. d©fcB*rtI^<*dr©ft{gfi.|ji«Ea j 
SEJftWEI/^J: »>t>W^fc» % fl-SPSaESflEVext 

3 d©SjiS«|&tE*tf^at:iSTt5 (y- 30 
h - P^Sffi # b g l>ffi*ffi©*fe*f« j£ < & 3 fc 
») i:VNdtie*©^©Egm^»?i-rs^i:*s-c§So 

[0175] mmv-vj yh^yisx? 3 d©sssfgi& 

^^»<f«&»^ ^©7 t -**;NIW£;*;g<-r 

5. ci©»-&, n-#;i/i^;i/£g|[5]g&3 5#iSJ*£ft 
d©D-#;n^;ug&[p]g§3 5S«filt5M0 

>k ^ ©£ *r e« <u HsStS^a^iiiatt 

Wfcl*^ 7 h5>VX? 3d K&tc-&%m&. ^©^ 

[0 1 7 6] £©0 2 4tc^-rp$EEl5]B&fc:;fc^T, jt$t 
f§3 c©ffi£M^0dr©ft<ES"Jj*S&£jg«i«EEl^ 

^J:-*-**^ ^^3 czmbmrnv^mmx-mtt 

EVi nt£ifi&It«<§§3 c^^fei^ £*i£©a 
EE V r e f VV i n t ttgE«S*ff «t !) *+^V>fc 
«K MOS b^>^**Q6 2:fc«t:UQ6 3©:n>^ 
*>*#fcfctC*g<fc»K ^©^^ftt^Yb-TSo 50 
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d*i£&5±-r£fcto> d— £;Hx-<;i/£i&|n]g§3 5#© 

[0 1 7 7] u-*;n/^;i/*lfc|iB3 5tt, ^gpmai 

rStttofs^Z ACTfegtf-SpT^^l/MOS h^>^ 
**Q50ii, y-HND J b.S— KND K©Ktcjgi^ 
£*U iP-s>^©y-hk:»^S£EVref ^gJtSn^ 
t*MOSh7>^^Q5 lh, J— KNDJi:^ 
- h*NDL©K{cgE^^n^^©y- hlCF*3gP*^« 
EEVint -Siit^^MOS ^>^X*Q5 

©y-b^-h-NDKCi^nSnft^MOS 
h7>^^Q53J:, y-KNDLi:igmy-F©M 

tcg^^n^o^©^— h — h n d k izmmztiz 

nft^M0Sh7>^^Q5 4t, KNDK 
K©P^£&^£ft*>o^©y- bicrSttfbfs 
tZACT^glj-Snf + ^MOS h7>^^Q5 
5i:, y-FNDLi:i»y-K©[a«iSnA»o-e 
©y- h fcrSlifbfa^ Z A C T n^-f *;i/M O 

S h 7 >s> «ttfb«*f Z ACTtt, flg&m 
ig*BEV i n t 3rt^[SIi&©?St£IWraffittttJ& 
©LU^;i/i:$nsri9T*$.t). fcixagipDRAM 

£©d— *;i/W^;i/^ifeiiES3 5©i&#£ov->T 

[0 17 8] tS^bfrn^Z ACT*SHV^;i/©^«|4^ 
^©hg^H:, MOS h7>^^Q5 0#;fr:7*t<g> 
— MOS h -7 >i^£ Q 5 5:j3«fct5Q 5 6 
mil**)* ly^OVm^mE-SFV ini-WSFVrH: 
^JtbSHEU^l/WLlx^l/^SiKf-rS. IfflMOSh7 
>^Q5 5*3«tlFQ5 6£, Sttfbd^ Z A C T © 

nm&ikt$*i'#Mt.-r&z.k.i£x. ;©n-*M/ 

tWSi:;&S©&&i.ltU fr^MOS h7>^i>Q0^ 
*7ttli:Lt, £©d— A;i/U"<;i/^giElB&3 5tc43 
tt3»3imSrt©#g££&?lt-rs. C©fc§, 
;i^&»E SFVinJsiVSFVr* Jgft&Sff P 
©Ll^l/ffc^ Jt«tS3 ctJiltSMOS h^>^ 
^^Q6 2i5«kVQ6 3W7ttli:lt, tb«t§§3c 
t*Stti.KMSiSt©^^B$±-r5. C*xic<fc?K 

[0179] JSmb®^ Z A C T #fSt£#<S© L l^^^ 
MOSb^V-^^QSO^^ MO 
S b^>i?^^Q5 5i'iVQ5 6^2j-7tt®i:«:»)^ 
d -*;i/U^;i/^0g§ 3 5 ifi V-oi'^mW^m^-t 

bfc^oTMOS h7>^Q5 l*JiVQ5 2 
AsiaWIB^T-i&^l-So M0Sh7>^^Q53l±f 
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TSW£-r3. MOS h7>-^^Q5 1~Q5 4tt, [h] 
blMX£ e fcVbgOfM;£E£{ii;L6o MOSf7>i' 
**Q5 l:fc«fctfQ5 |§lb*g;*©«sfit#aitft 

[0180] (Vr e f -Vn-Vt h) ' -/?=(V 
n-Vt h) ' • /? 

Vnl£y-FNDKCDfi£E£jfx1-. ±5t*>?>, 

[0 18 1] Vn = Vref /2 

■t*t>ib, ^-KNDKfctt, fiipSEVref ©1/ 10 
2©«E#£b5. M0Sb7>^X^Q5 3ii 

5 4 isism+M X£*b-£:fc*K CftfeCMOS 

ws. mos h?>i?z*Q5 4&mmmx-mw 

tliD^^ixi,. y-KNDL©«EBu M0Sh5 
>S>** Q 5 2 *! 5 4 fc|i5]b*§;*©msfc#ilit:h, 
Stt^T-S^b-TSo bfc#oT> y-HNDL©SfiE 

[0182] (Vint-Vl-Vt h) ' • /?= (V 20 
n-Vth) ' • (3 
Vint-Vl=Vn 
Vl=Vint-Vref/2 

nt b^-b'ND KCDSEEV r e f /2©HfflS£E* s S 

nso u^i^gisnfertSBmageaESFv 

infciu rtg?lIl£EV int^Vref/2 I/^>> 

ipmmsFvrtt, ^-S!iJt2-c-a^sijbfca^mEi: 

30 

[0 18 3] JtttS3 ctt, £©SBE (Vint-Vr 
ef/2) i:Vref/2tSlfcgUii!), bfe#o 
Tx rta5m«SS£EVinti:»ipSjEVref ©It® 
#x d©tfc!gtg§3 cC^Tfr&frft.TC'vS (MS3 
cH:IIK/tiBT-«jESi*ns) . d©D-*;n/^;i/£& 
0S&3 5£fflVA3£i:fc:«fc>K ib«i§3 c©m^®^?S 

d r (Dmmwmms. zmmmm v t l tz t g- 1 *$v> 

Tfe, b^;i/^?tifcS£ESFVri3<t^SFVi n 
*it®t-scht«fc»). it«<g§3 cli«4>?gft©«kvvgg 
^T-Jt!K»;#^fT*:oT> W^SiiaffVi ntotft 40 

[oi84] [^s«f9i] 02 6tt, zomRommv 
mm4(Dmmmi<Dm!&&m-fmx'&z>o ^©02 6 1 

^-T«J^{C*5V^Ttt> D-*;i/l^;i/*jftlalg&3 5fc* 
UT, MOS b^>^^^Q5 SiJi^QS 4©^— b 
^-FNDLCi^n^^ 0 2 4£^1"#|fiKi; 

[0 1 8 5] Cl©02 6H^1-^/5£©«^ X3—±)W 50 
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L e, Hi ts 2 tl % l"<)lg.& Z tltz F*9 SBS mms. S F V 
inB, F<9gl3«liSEVint©l/2£^L<&£. 
-*s M 0 S h 7 > ^ * Q 5 1 tflSffi^T'lW U 
d©M0 S b5>>i?X#Q 5 1 tctiu MOSh7>^ 

* Q 5 4 £ # t t mtx z> mm. t m b* g $ © m^^n 
s^fc*^ ^ne>©fiaw*^<&^bv>i:bt»rs* s ^ 

[0 18 6] Vint/2=Vref-SFVr 
SFVr=Vref-Vint/2 
bfetfot, 02 7C*rr<fc?fcx v^;i/^$nfcrt 
SBS3KSEES F V i n£ L^;i/gf&;*tifcgJpSE S F 
Vr#, »ffl^rt»««HtEEVintCft6o-t*{ti*- 
S. Jfc«l«3ctiU Cffllx^;i/^^nfcSapm£ESF 
Vr ( = Vref -Vint/2) fc V ftfc 
ISlffSFVin ( = Vint/2) ftltKUT* 
iK <ttffifl<jfc» **SBEVref fcrtgPSSmfiEVin 
tffl«BEWl/$lt«cbTV>.5. bfrb&tf^ £ix£> 
©U^;i>£&£ftfcSEESFVr:fc < fctf SFV i nteu 

mmx-mt-rztz®, ^mmmmv int«D»^ 

-rSJ£i|&!§3 e^©A^«ffilU±iii;^n, 

rtgf5«SaffiVint©^bt{&btSSSK^^y 
h?>VX9 3 d©n>^^>^*$iJfflIT-§, 

[0 18 7] Jfe^N C©l/^;i/^?nfcS^SBESF 
Vintf, l/^;i/^^tvfe»^mffiSF Vri?) *>(S 
<#3i;it!R§§3 cfcfc^T, y-KNDN*»£,©fcB;*7 
«^<6dr#Hl^;i/i:&+K i«K7-f7h7>^ 

* Zdifi*7VtWi^&ft-tz>o dOi^i^&SffiSF 
Vin:fc.fcVSFVr#^b<;fe.5©fc2\ rtgpm^*BE 
V i n t #SigfflEV r e f tcSfb < fcofei: Iffe 

[0188] 02 88:, £©$§(£© J|J£© 

f^4©^H^J2©^*^-r0-C-fe5. U0I32 8K 
***-»J9Elal»fc:#HTB\ rtSBS^5 0 5 d±©rtSB 

s©sffv c c * zvmmmmv ret * v^n^m-r 
so- ii 5©tB^»t-sL^<;i'^gim 

BESFVr*j,tUtSFVc c^ifci(g§5 0 5 
ns. d— *;n,^<;i/JE»@tt3 5©^fiKli, 02 4* 
tz&m2 6\z?rsTmf8.tmKX'&?>. ttg«§§5 0 5a 
tt, 05 3{Cm-r#tfi£i:|BjbT-fc»K Wi6t4»»Ktt 

[0 18 9] c:©0 2 8«Cif^|$ff0|§©#tJ5£fc:fcOT 
tt, o-*;i/V^;^|5]jg3 Sic^Cl/^fe^ti 
femjESFVr^ilFSFVc c#lt<g<#§5 0 5 a^-§- 
^f>tl5. b£#oT, lti«g§5 0 5a(±, «4)^5S© 

x*nq i*jj;ufNQ2©3>y^^>x^^n^n© 
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[0190] ^mUMEE V e x t MtoflsqJUTIRfiB* 

7 >^^^ 5 o 5 &<Dmm.mi&m±!<D<g,-T*#>Mi- 

[0191] «±©j:$fc, ^(D%m<Dmm<DWMA\z 
trF^mssEE©i^;i/£&&fT&^Tu^;i/£iii;*ft 

fc»ipSE*J;Vrtg|5««mE^Jt«tb-r^ *©Jt*MS 10 
*tt£oT«^F5^ 7^>^;**©:3>y^*>;* 

i£e£©mEEU^;i/©i§-&£*K J±«tg§£«&^fi©4VA 
[0 19 2] it, tb«4S©it«<S©MOS h5>^^ 

* zmm*® y-* *tt*b*fiE*3tt- -s 4 a * 

ffi#»{1n^P^&©«mi^;i/T-&oT*N «SfcK5-f 
7 h v >^X*©</- h - y-*Bg«BE£+#*i* < 

■5. 

[0 19 3] £fc, D-AM/^iiKiLT, m 
-^«M©MOS h7>^;**£fflUTV>3fc#K HSS 30 

dS^B^ffiMt-^So $.tz, d©p-#;n^;i/&gi 
BJ&I4, ««1Hffit«Elaie-Vft»), SS£*i*IfMfc&fTfc 

h z> >^**©^**;i/ffiifi©ifcfc4 s«^Sdt:«t 9 
3ia$tiTV>s;eitT-fe»)x il5j£T-mEi^;i/© 

# £*t o x 1/ ^;i/g&&©Sffi £ 2> .r 

«m©mos h7>^;**-e;|Sf&bT^3fc«>, ^e©« 40 

gf£4»K £©D-#;i/l^;i/gg|[l&©ffi;Wg^#^ 

■&ti*i£ft5fc«K £fte>©o— *;n"<;i'£t&iaB&© 

SP«® «ff * 5 c i: # t- 3 5 . 
[0194] [HJKO^S5] 02 914, ;©iliCDl 
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CitBtfeS, El 2 9(c:fc^Tl4, rtSPS®llSS*}«t 

5. 02 9CC*5V>TF'ggPSJi(lg&2 Ott, fiip*mV r 
ef s£J13a»iflfflEVref s tCiJott 
»£E V c c a *&mmEE V ref sSfcliVref 
&^-rs®£i^;ui::^-rs-te>;*^E|5]g&3 
tr. 

[0 19 5] »El^;i/#JMaE&l 0 J4 X «J^fl^0S 
W{C^bT-tr>^a^«£EVr e f s454U^;2Si£ 
tEVre f p©-#£5«RLT-fe>;*P$£E[I]S&3 s 1Z 

«&©F*ga$v- h *>£>«&©* ^ s. >vm^*SLm-% 

ft^fc^rra-KLT, -b>^^EE[US§3 s©?5tt/#*S 

4 VfM£«iSt©ifM £ <s*f £ £J5Rf £ 

-KHIS&5 2£^tr„ •b>7«MI5CH:, -tr>^T> 
7-HSS3 0 0#£h§r£*-u *fc-b>^«®«a5ttt, -b 

>*m®&& 5 ±©«e ©s^b* feo:^--/^ h-^-i^m 

[0 1 9 6] W&@g&4fct, -tr>*ffit4fb«^SEN© 

REEI9B3 s^fiStS. d©fc§> f3-KiB5 2 
tt, -t>X^flE@i^3 s©i&^S^tf^^-&x ^©JS 

^£E@S&3s8u T3-b-|IS5 2*>&©ttS*ft^t:^ 

[0197] jiM^i-y 5 0 (4, mnmrn^ntz 1 « 
©^M[gs& (^f>y^— t>m *^tr. ci©iiia©gM[Hi 

<£m®<Dmj&&m8L<D<&m& <t v tass tS*H«©eM £ 

[0 19 8] i3 014, E2 9{d^1-jg®^ai->*j4 
tF^3-K[HlE§©«fiE©-^&^1-|a-e$.5o E3 0JC 
*i^^T^ MM^^->5 0J4, -fe>^rS^b«^SEN 

sste-rs'f >/^— ^ i voi: % >>»t— ^ 1 vo©as 

^3«^&§»tSiBtM^$n5®M'r W^-^ D L 0 ~ 
DL 1 9^^tf. Mm* >n— ^DL3*34VDL4© 
MtC{4, affi-f >M-*DL3©fcb;bfi^:*34lM 

i v o©tb^g^©-**siRfrjiffi'r 

DL4©A£g&^;L3S3M&;W >v5=-D S W 1 
IfZtL, mm-i >M— ^DL7fc«jl-l'>>'t-^DL8 
©H£14, Mffi-T >7t-^DL7 © mtim^ii^o A- 
^ I V 0 ©tli^fi^©-*^®^ bTg®-f >^-^ D 

L8^^.5awx-f ^5=-Dswo*s^ite.ns<, 

>T >^^-^ D L 1 1 iljgM'f >>»^— ^ D L 1 2 ©H 

I V 0©m^fs^©-*&SlRbTji^ D L 

1 2©A^jgi5'\^^.-5®S«I^'f f5 L DSW2^sg:lt 
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[0199] £ Sffi-f »t— * D L 2 ©ffi^fg^ 
fcSffi'f W*— * D L 6©Hi;Wf ©-# £51tR-r£ti} 
TjStR^l' yfSSWOi:, II^fWWDL 1 0© 

aaWIM-f f 7-SSWl#»tt&*x4. Hi^7 

tBife** ffsswoiiirsswitio, -©a® 
* - > 5 o ip e» * ix s©f®ai^Fi & * 

W2fc.fc»K ZCDMMJ DL0~DL19 ©31 

«v mmwWLX'f v fDswos-f >/t— * i vo©aj 

*DL0~DL7£?i*&bT> jlMl' D L 

s^m^^e^-rs-fc^-c-ts. 03 ot&^xa:, 
«v5 L Dswo~Dsw2(i, ^ft^e*xji& 

-r >^-^ d l o ~d l i 9 a« % mttmttzti&mm*- 

[0 2 0 0] 7=3— KtslgS5 2tt, ^fVM-^IVOffl 
ta^fs^ss-r D L 1 9 ©fcti^W^^SIt 5 

2A27NANDHI&NG 1 NAND0SSNG 1 ©Hi 
±>m^5M bT*EE»f^SSttfti«9 Z A C T 4^*1" 
S-C IVlt, 4 I V 0 OtH^ff^^ 

i ©a^M^t: w^gi*^ -^sswo ©fcb£fs^£ 

SltS 2A*lNANDI5]gaNG2£:, >fWWIV2 
©ffi^ft^ i: N A N D 0SSN G 2 ©ttj^fs^f S D T 
lt«2A*NAND|5JSSNG3i:. >f>A-^IV0© 

m*e^i:ffi*«jift^'f »fsswooawi90DT 

2A2/NAND[§]8&NG4h, NANDE]g§N 
G 3 *J«ttf N G 4 ©m^M^^SJt 3 2 A*N A N D @ 
B&NG5*:, NAND|elSSNG5©til^«^^te-r2. 
-f Wt— * I V 3 fc^tf. -fV/WIVS*?), 

m^^tiin^-B-i-a^-z s p e e D&mtiz 

[0 2 0 1] 03 0(C7irr«fcdfc, ifZACT*^ 

zsPEED^^-rsfctoti, mmr^-xDmmj 

[0202]H31tt. 0 2 9tC7iVf--fe>*P£ffilH]S&3 
s©«fig*«tB&e<J{C^t-0T*2&S. 03 lJC^V^Ts -t 
>^^BE@SS3 s«, tfJillI]Se4a>e>-£;t£ft5SiPS 
EEVr e f fc-te >Xl®gl5±©-b >*«©SffiV c c 
sfcttUs-f Sifct<i§3 sat, lt«<S§3 saOHl^ 
Wfco T^MMM^ - K *» £ Hr 5 'N«sSi£#t 

ftflfZACTt-fWWIV5ft^bty-ht:fi 
It, Jttfeg 3 s a t*ri-5SJS® t bTS/^-r 5 n*-v 
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^MOSh7>^^3sci:, SOffllfl^-ZSPEE 
D$r-f Wt-* I Vetr^bty-btCSItT, tfcttffi 
3 s a©lrf^«aEftitla$«in^-^*;l/MOS 

3 s dfc^tf. IbttSS s a©«tJ5£tt, t£*©#g 

m©®8S#J«T-feoT*.*SUS©^S|4 tdiifflRlllt- 

[0 20 3] C©0 3 ltC7jrr-fe>;*P£ffi[I]gg3 stCfc 
10 OT, SttYbm^ZACT*»JStt«»<DLl/^l/i:3fe* 
-f >/W I V 5 <DUl*»f#H l/^tft M 
0Sh7>^^3sc^>Wi:%!), £fc!g(#§3s 

5. -X, IW»fi*ZSPEED#«tt*W»©Ll/'<;i/ 
tftZb, jyn—i? IV6£^bTMOS 
nsdWVttStft^, d©ifc$tg§3 s a©Silit$i 

#J»«^ZSPEED*«ISttttfflCDi:S, 
lttt«3 s affl|#»l<§^ C©-fe> 
20 Xtl«5±©t >*S®SEEV ccs ©*flsK:»J6-r 

[ 0 2 0 4 ] ifefc, C©03 Oib'iVES 1 
■M^toV">TH3 2fcjj%i-e9«»ia*#HHbTtt?8-r 
£. *>*?Stt<b{f^SEN#Lb^l/*>£Hb^;i'i«= 
SltfSt, I V 0©ffi*fif *JL 1"<;HC 

iTi^S. KSbT, NANDBRN01©a*fiWH 

u^;i/k«t>), ^>n-^ivi4>5,©Sttftf^ZA 
CT#Ll/^;i/ i3 1KiptMOSh7>^ 
*3 8c4i*>ttlJ:S!!)< it!&g§3 s a#ifc«tfi/f££ 
30 HJfr*-fc. — # % NANDg)^NG4©aitj«^*SHb 

0©m^;«^*SLlx^;i/T*feSfe», HWfSD, 
— 15. >M-j' I V 2©UiAIf H l/^l/k&S. 
bfc#-3T, NAND!3E&NG3©fcb*>{a^* s LV^,N/ 
NAND@E&NG5©ffi;fr{I^A s Ll/^;i/i::&: 
t), >fW^IV3iP^©tB*if ZSPEEDtfL 

[0 2 0 5] ^VXrSttfbfl^SENtfHb^l/KSLh 

7,4 ^^SSWO^fem^^ixSfs^ODTASHb^l/ 

^^±^■50 biPb^i^^, i©«*H*V^T>f 

^ I V0©Hi^f^{iLb^;i/T-fc?), NANDtalKN 

0*&©fi^ODTtfHU'<fl/Cft±*»t>T*>e>affi'f 
WWDL7-DL1 4*s*-rSjl®^F^* s )g5i-rS 
i:, ffi*«J«i^'f y^SSWlOlU^fg^Hl/^l/K 
A±is»3, NAND@S&NG2©m*«^* i i:t>tHb 
{f^SDTtfLb^U{cSlTA s »3, NAN 
50 DHSSNGSWtU^fs^^Hb^UilJ&So JSDT, N 
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AND0KNG5GDPA^#H^^.;i/i:&!K N AND 

- * I V 3 £ ©{g^f Z S P E E D & H W ^<;i/ £ &± # 
5. 

[0 2 0 6] Lfctfot, ifZSPEEDIi, -fe>X 
rS^b«^SEN#f£te<b£;fc,T*>^ W'fWW 

dlo~dl i 4&m-?zMmmmifimm-?2,£X'L]s 

'OWDfe&tf.mzmft-fZo ^©P^ Jt!&§§3 s a©» 

{bK*te-f£. io 

[0 2 0 7] -b>XrSf4YbM^SEN#Hl/^;i/*>£>L 

m^ODT#Hl^;bT-&.£fc«K NANDUSSNG4 
©ttJ^fl-^ASLl^./l'fc&'K JS&bTNANDIslE&NG 
5:fc«fcZM>^— * I V3£«fctK ifZSPEED*s 
Ll^UCffiT*-*. ;r©fe>XStt'fb{f^SEN#L 
l/^;i/{CilT* s oT^e>^ iiffi-Y >^t— ^DL0~DL 

^l/fr&Ll/^l/taiTjPtK NANDl]l§NG4©ffi 

£&T#£i^ J6SDTNANDI5]S§NG23b»5,CDit5^(t 
fSDT*SHW;i/Ci±*S5. -i >)^—& I V 2 ©£ij 
^jft^ttLl^KC-fctK N ANDOggNG 3©tB;frfit 
^{±Hl/-<;i/&«t^f^-S. — NAND1SSNG4 

"<;Ufc:&±tf\ j£CTNAND|llKNG5fflffi*fifiS 
Ll/^;i/i:^»3. fotxm^Z SP EEDtfHV^l/t 
;£±#S. bfe#oT, -fe>XrS^bfs^SEN©rSt£ 
tt«A > ?»^«<t«<S'NO^ff B#, ®M-r W*-* D L 0 

-DL6<Dm-f2>mmmm<Dfflmmm^z speeds 30 

if*U -fe>X®ii®5^?gMT-e^^i£;*fU \^t> 

stf^jam^mflEVc cpu^;i/{c5ES^ns« -©t 

§s W&fi^SWfci:, -fe>Xf£^b{i*§SEN©#?S 
ttfb i^JfflOT Z P E E D©rStt*b£Jfo& bTifcjgK;* 
ft> Sip»£EV reft bt\ ffijafi^mff V refp 
i^jl^^ns. d:fc,£«fc!K -fe>X*rt1^T&§{C:fe^ 
t> -t>7t!$|5±OtE^ SiatStEVccp 40 

sflEv c c svmm v-o^T-^nu^, nzmx*>x 

[0 2 0 8] S^bff^ Z A C T i±, -fe >^rStt{bM^- 

s e n &m&#m*> t>im&&.m<^wn bt^s £ £si 
s-f >n-^DLo~DLi $ifim-rz>mmm-&m3& 

[0 2 0 9] IfeiSot, d©Sffi^3i->5 0©Hi^ 
t<fc!K -fe>*fSft{b«^SEN©r£S<b;fc,fcv#«tt 50 
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it * ix^fi (C Jifcg b T SttttS'vEft $ n 3 ; Vl/^m^ 
^SMnCfctft-gS. |i|B#t£, C©^ 

Ji&^bTrStt<b$n> *fed©-b>^?g^bfg^SEN 
©^rSttfbUjs&^bT, m^B$ra^iS^ (t-;U-7-/ 

fs 9 Z A C T £ 5 d i: tfT- § 5 . 

[0210] 033 tt, 02 9tC^fta^l3SS4^#i 
e>*l£W&fI^<6 SW4^-rsg5^-©^©-0iJ&^ 
tlT^S. 03 3K;fcUT, «*«^»^«tt, fs^f 
S D T 43 J; V -fe > X rSfcfcYblf ^ S E N £ § It S N 0 R @ 

s&GTi£#tr. c©norihikgt i^e,ai^$n-5 

ref pifiMVlZtL. W&{s^0SW#Ll^;UDi:g 
-fe>XfflSi£SJEVr e f s&MVlZixZo -© 
NORiBGTlli, 02 9Kgtfa - KleIK5 2k: 
$**XT:fc»K fch;tfcJ, 0 3 0 fC^-r-fWS-* I V 
2 ©ItS^fi^ i: N A N D [5] B&N G 2 ©fcB^d^fcStt 5 

0*>£> IE 7*1*74 7&ftteomm<D 

^ -fe>X«tt{b^S EN^tflMfflfg^S D T#L 

M^$nT-fe>xp^fiEii]gs^#^e,n, -fe>x*i®iH5 

±ffl-b>^SltBEVc c s iltttS^ttff^a. 

3tm»rfi;©-fe>xi!>#ii§£:^-m> ±>xm&<tm^ 

[0211] [£S0|1] 03 4(i, C©#gBJ3©gHS£© 
ff^5©^M^ll©^&*t-0T-$ > S. ^©03 4(c 
*t-fe>X^£EtSIK3 stt, gmmmvref h-tels* 
tili5±©t>^tItEVc c s©b^;p$r^-T 
5d- *;H/^<;^gi(gss3 5 i:^ c©p— *;n^^;i/ 
^0ES3 5^e,©i/^;b^gi^nfcmjEE^it««-rsit 

«<l§3ci:, it«tS3 c©ffi*{g^tc^oT^a5S«^ 
h^>^x^3d^^tr. 

[0 2 12] lt«tg§3 ctt. n-A;H/^^i!S3 
5^e>©*ffi$r§ft5M0S h7>^^Q6 243<ttF 
Q6 3^flfey-KtCi^-&^ns. Ufc#^T, 02 6 

h ^ ^— ilKSr^-rSMOS h7>^^Q6 
0i*«tVQ 6 1 i:^S5Si®y- K©IHC8ttflsM^Z A 

70t, SiJW«^ZSPEED$y-MCS^i»P7 t + 
^.;H40S h7>^^Q7 ltflStte.nS. MOSb 
7>-^^Q6 0*>«tVQ6 1^ ^©SiS©h^>^ 
X^Q7 0:fc«fctfQ7 1 *f.«i|&^tiS«S54i5f*t-S 
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[0213] ;:©0 3 4iz7jkTmm*mm+z>ztiz& 

*), ■b>X7>7W}ftmiZ}i\^Tfflfflm^Z SPEED 

ZSPEEDKftoT, < bT, iSS^T- 

■tr>^S®SffiV c c s©Sff L"<;bS±^$-B-s^i: 

[0 2 14]ftj3, C©-b>**$i|&5£:&jfey-K© 

^tlTirf^tSnft^MOS h7>-^^Q7 10 
2hM0S h7>^X^Q7 2©jglfey-K©Rgic:j£-& 

ZACT££tt3n-^-V*;i/M0S h7>^^Q7 3 
«l^n5. -b>Xl^m[HlK3 s©#«<4#<gB§ 

Q7 3£2j-7#<®£;U -tr>^a;^5 ^P.Sflfe^— K 
^«SSt#s£ftS©£&5ll:U ii§a«iSt©<gM£03o * 
tz, MOS h^>^**Q7 2©Jgtn;tt£;*:§<-r5£ 
i:K«fc»), *>^jE[I]£&3 s©l^B#£;}3^T-fe>;* 
«^5*S)g!my-K^S^* s ^n.5©^OT$iJb, -fe 20 
>^iIfEVc c s#±Hb-r£3©£ESli:b*»olE 
fi£fc-fc>;x«JgS£EV c c s £n — *;n^;i/£tfc[5]8& 
3 5^fci§-rs. 

[0215] [*Jg«2] 03 5BU Z<DftBfi(DmM<D 

re f stfct-lr^tMEVcc s 
>*»BEia»3 s WSIlEVref pt$£ot 

V c c p &£ji»-SJfl|2ZP*EEI3ltt3 p 
«J^JfflI(i^<4SWtt«oT-b>X^£Eiai^3 s*5«ttf 30 

mm&E.m&3 p*>t><t>nmmmv c c s*«twc c 

P ©-# LT-fe >XS®i^ 5 ±fc Hr > *m®«E 

[0 2 16] mBEP^;i^iJ®[Bl!iSl 0 tt % rtSStM 
W*S*i^{s^£jl3ffi-r£S&5 L i-> 5 0 i:. £©S1@ 
5=-oi->5 OOffi^OSIffifa^fc^n-FbT, -fe>^ 
P&EH8&3 s*JJ;Vig2»JEEISSS3 p©Kr^SiK*5«ttF 

5 2£^tr 0 ®@^i->5 Ott, ;<^V1M*;WSt4 40 

<tm^ c m a t -fe t > ymmm^ z&m 

U i^oc:©-lr>^T>rjS^b©^*iiffibT^Jffli 
fa^ZACT, ZSPDS, RAS^JiVZ SPDP& 
4filt5. #lc, £©0 3 5 tc^-rftgB»®@g&©fM£ 
^03 6(c^1-«^^0^#^bTgJB^-r5«, 
[0 2 17] ^^'J-9-^^;i/rSttYbfi^CMA*rStt« 
ICHU^tftSi:, rtg&©^U*MriIiRiM£l8 

^- RAStfH u ^iwDm&wM^mm $ n z . 
fcfctr-So *tfflaf^ffiiis§3p*stg^b^nso so 
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[0218] &^t-, pfifemrs&mi&i-fzil, ±>xt 

> ^rSft-fblf *f SENi>Hi/ ^<;i/© rSttttffi-^ffitt 2 
tis 03 5tr^-r-k>^7'>7 , |E]fS3 0 0#r£*4fb£ft 
So £©*>;*rSt£<b«^SEN©^tt{b£j5&gbTv 

rs^bM^-z a c Tifih i^ouDm&vtm^mmzti, 

•fe>^P*BElHlKI3 s*«»EiMffeBiJ&1-S. £©rStt<b 
«^Z ACT©rS&Ybt3j£;gbT> ^n- K EES 5 2*> 

t><D%mm^z s p d s#m^88fig l i^^©^**^ 

^SB«/;**X3. ChC<t!), -fc>:*P$£E[I]g&3 sK&V> 
Tf®iWftl^§<$^ ^T-»^bT-b>^T 

7M&Z 0 0©-fe>*iM£#55TU ^tiJt^f-i' 
©^y^tf/gfc&Si:, ftJfflJfl^S P D S#H t^<;i/© 

-fe>^^ff[5i^3 s(i, ^otmm 

[0 2 19] ^€^^^;i/^7ni:, 
* ^rSttfbfl^ CMA*sli/ ^;i/©#rSt£#Ji^f8Il& $ 
fl, i!SbT-b>XfSi4fb(t^SEN*SLlx^;i/CD^Stt 
tt^Ett^ti^o t>^7>7*igS3 0 0##f3*4# 
*fcfg^b(S9Z ACT4)Hl/^;i/©^fgtt 

it-rs. 

[0 2 2 0]— 2k ccD^tuu-'f itfrmmtm^cM 

A©lNtSttfb (Li/^) Kjsfc;gbT> flJfflJfUfZSP 
DP*sLP^;i/©rSft«^-N|gi&^n, ^2P$ffil!SS3 
P©Krf^«M#ti;*:;*;ft.?, 0i8i3P£JEElHlS&3pfci:{g^R 
AStJ; »)ffil4{b2fts) . «Jj^@SS4{i N w&mnt 

SW{C^oTffla^tt[gIg§3 pfr£©Jli2Mi@imffiVc 

cp^jiiRbT-fev^a^S'N.ea-rs. bfc#o 
t, z.<Dmmm&m$£3 pbu *<oimp««e*«^:* < $ 

as^5^a«jg«£EVc c p U"^;i/{c*T-7i5mi-So 

$iJWl^-ZSPDP^fSi4fb^n> -b>^«®i^5© 
^m^ft^RAS^Ll/^l/C^fStttt^i:^?), ffla 

i^£Eiai& 3 p wm&&m£ * & , &&mft*&±-r 

■So 

[0 2 2 1] £©03 5t3^-r#t/£tc:fc^Ta:, -tr>^ 
T>7®&3 0 0©i&#^8c(±> -fe>:*PfcE@8&3 s© 
iM^S»!E^JfflIfi^ZSPDS{3<t?)^g< u 
^U-tJ-'f^l/^T^K -ftet>%-b>XT>7®&3 0 0 
©^rSttfbl^fcH;, JiJa^ffi0SS3 p©i&^««E^^# 

&m.7&&mT-ftm-tz>) . £©j;d5fe®ffliM^z ac 

T, RAS, ZSDPS^ilFZSPDP*, SSf^i 
->5 O^iV^n-KlHiiiSS 2*m^T&f&i-Zo 
[0222] 037 tt, i3 5K^tIIfx->5 0 

s. 03 7tc*v^T, iifi-^soit 3m<Dmm 

SflSn5IIg5 0a, 5 0b*<tV5 0 c^^tJo 
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Cft£cr>jgMI£5 0 a~5 0 cfcfc, *tl?tlffi%.t&m* 

Jlfe&itm^ CMASIItS. 
[0 2 2 3] 2fci, * * 'J * -f * ;i/fStt 

fl3(8*CMAi:«8a5 0 a©ffi*Jfi^£§tt€>OR® 
K52aJ:, ®M©5 0 aCDffl^W^^Ste'TS'f >^n* 
-^52bfcs -f WW 5 2 bcDUi^fl^i:^^';-^ 
^;i/r£^bf3^CMA&gtt3 0R[H]S&5 2 c i;, O 
R0SS5 2 c©ffl*«^^Rte-rS'T >M— * 52d5 

$Sfg^{f^RAS#m2j£*U OREI8&5 2 c*>e>$iJ3P 
fifZSPDPtfliJ*?^ -f >M-* 5 2 d*»e>gjg| 

iSSSIfRASH;, *^LJ1t>f *;WS«^bfi^CMA 

t% as® 5 o &(Dm*jm^vimv£ttm^mm$ti2> 

*T-fSttttffit3^^ns. Lfe#oTC:©{t^RAS 

fcfc. *^UiM*;i^^bm^CMA##TS£fb£ftT 
5 0 aAsW^saSf^F^miC^Stttt® 

^lEi&^ns. ®mmnz spdphu * 

^Kftft^nS. LfetfoTCfflMil^ZSPDP 

mm&&®&3 pfrzommmmmsv c cp 

[0224] 7*3— Fia»5 2li, 

?>\<m&<tm^cMA£mmm5 o b©m*/fs^£gw- 

5AND|K5 2et DIM ^;i/fittftIfCM 
Ai:II®5 0b©ffi;*jfI^£gtt£NANDiag&5 2 
ft, 1135 0 cCDtB^M^&Mtet-S-r W*— * 5 
2gi: N ®M©5 ObcDHi^fs^fc'fV^-^S 2g© 
Hi*«^S:§»ti)NANDliJSS5 2 hfc-g-tr. AND® 

fetfot, c©-te>*rSt£fb{§^SENfci, ^t'^-f 

* ^ c m a h u -ov-^mm £ n 

im^ c m ACD^tsttfbcjfog bT*«tttt»^e»* 

[0 2 2 5] NANDISE&5 2fA>t 1 , tS^bd^ZA 

ts^fbM^ sENt m tmrnmnvtma) l 

iggjSftS. NANDHIK5 2h^«>$iJ®fi^Z SPD 
S#tii;*j£ft£o 3©ffl»i§ZSPDSI4, jl®g!5 
Obom^fs^tfHl^l/hfci)^ -T&fr-fe-feVXrS 

^b«^sEN*sfss<b^nsi:, mmmso c^tt 
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[0 2 2 6] ^ / i &y-»M*;i'?Sttflsfi*CMA 

Bu HfipDRAM©i§£-{Ci£, *\~&i>t>(Dat>T}*UX 
* hn-;^*ext/RASKftoT«t*«!~.|8iti 

[0 2 2 7] rStt*bfs^ZACT;fc«ktfRAS© 
JSttfllfc, -b>XP^£Ele]SS3 s*5«tVMJa^£E[HlK3p 
A^Jx^ftrSttft;;*^ $fJ»{i9ZSPDS*}J:ifZS 
PDP#rg£fett?g©i;g, -b>^P*ffi[51SS3 si3«tV^ 

?>©-tr>^P$£E[alK3 s43«ttFiSiaP^HIlgS3 pCDJtfiE 
tt, 03 1*^13 4 H^-r«J5£©V^ft#fflV^ft 
TfcJ;^. ^^h7>^*'M§t4fb{s^ZACT 

(i&BRAS) 43«tV$iJfflI«^ZSPDS (SfettZ 
20 SPDP) #-^*.£>*x;m£«fc^. 

[0 2 2 8] *feW&®B&4fc2: N il#©CMOSh^> 
^ ^ s> */ 3 > y- h T-mf&T 5 - i: ifiX- & -5 . 

[0 2 2 9] fcJLt©.ko C©^^0DHJE©^5 £ 

«ttF^»*^e^-rs c i: AST- & s. 

[0230] immomm 6 ] 0 3 8 is, c©^^®si 

SS3 *rSttYb-f-5fc«)©S®V^<;i/*iJ^|Blg&6 0 

Vex t ti&imZfimmmjEV i n t *3«ttFaspSJEV 
ref rtgB«®*BEV i n t tffllf^SBEU^l' 

©H^e>rtSBS®Smv i n t M^SEWEl^bfCfy 

aiLfc^fl^-r*^ ^jts^bm^zpuPASHL/^ 

;i/^|g«;^n?.o NAND08S6 2t±, rS^bd^ZA 

c t tmm. \"<)W j^iass 6 o t> owmmmtm^ z 

50 ©8ffi££{ii;LT^T4>«fcv^ 
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[0 2 3 1] z.<z>nmi"<)i'mm\Bi&6 o&mm-rzz 

V i n t ifi^mMMEEVe x t I"^l/Kf8i&£*i£© 

srait-rs^fctfT&x ftttmmmmv i n t 

tEV r e f tto t ^<t$ 1 5 ^ rtSPIUSS 
t tfBWra;* ft 3 © £ B6lt-f £ d i: #T- § £ . 

[0232] 03 9l±, 03 8 \Cmi-m.®V ^.jum^® 
K6 O©J|{*l$#iJ&£^-r0T-;&£><, 03 9t43VNTv 
S^I^;i/«£[Hlg&6 Ofcfc, *ipSffVr e f 
^S3ISEEi:bTfM£U rt^SSjEV i n t £S<E 
«CMOS-fWt-^6 0ai:> CMOS-fWW 
6 0 aODtb*(i^tC$£-DTy-KA24SE*«EEl/'<;i/ 
'SKSfan^^l'MOS 6 0 b t, J 

-KA2 43J;tl t A3©*BE^^>>^-rSfe»©CMOS 
4 y^—p 7^6 0ci:, P9S5ffi8gmff V intCjS 

■o x j — y a 3 £gy&SE u^<;i/^a;-r S n^- * *;i< 

MOSh7>^6 0dt y-FA3±©{s^®EE 
SfifebtMiSttftif Z P UP ^ttl^tS CMOS 
-f VM— * 6 0 efc^fr. 

[0 2 3 3] CMOSY>/W7^f6 0cli, ^SB 
IgiEVext SSItSlfiy- HPS fcgJfey — K 
fc©Wfc:««ari'U ^ft-eftO^-hiV— FA3tc}g 
i^ftSp^-V^l/MOS b7>^*Q6 O^J^n 
ft*;i/MOS h^>^^Q6 2£^trCMOS-f> 

i&S£ft, ^ft^ft©<y-V-*V-FA2iClgi«i-££p:?- 
t^;i/MOS h7>^mt/ ! nft^l'MOS Y=7 

[0 2 3 4] fiifSSEE V reffc PfffiHSS 3 tC43V%T 
f*3SS«M*EVint££j&-r £fc«)£fflVMS>ft. ^SP 
«3K«BEV ex t ft 5 («!KOJB»l*J;V 

2#fi3) „ CMOS>fW^7'yf 60ci'WCM 
OS>f>^6 0etts $MS«iL>-]* PS 
ftSfl-SBSSSEEVe x t &— #«rfP«««Ei: bTl& 
ttf*. *JpS£EVref tt, rtSPfiiiSiiH: V int i 

s. c©03 9c*i-«»u^;nHjeiaiS6 o© 

■W^ft, 04 O{c^t-m^«y^0*#^bTa5iWt--So 
[0 2 3 5] nmt 0 C^TS$i©A#fTfcfrft, 
samms- fp s<DK$i>m.mmmv e x t ©sbei/^ 

f ©«EE±#j£S*^ V i n t ©m£E±P 

«Jg«fc 5 t>3&V>fc«\ CMOS'f Wt— * 6 0 afc^V 

nft*;i/MOS h-7>i?;x*©:3>y** 

CMOSW Wt— * 6 0 a©ffi7jfi^©«£El' 

6. — J5. CMOS-f *9*?-6 0 c(3*5V>t 



30 ) ftffl 2000-11649 

58 

0:fc«ktfQ6 1#, 3}->tt^{cfet) (y-h-V-*fS 

KA2*J«ttFA3©*ffl/^;H±, ft&m ffiMEE V e x 
t©SBE^,0<©±#{cftoT±J?-r3. CMO 
S-f >>M-^ 6 0 eSC&VTtK pf-t^MOSh? 

X*©:3>y**>;* J; ^JSttfbft^Z 
PUP<D«ffU^;i/]WH-*>i&»fc±#*-S« C1©«EL"< 
;H± N E4 0t^t, f#3gbT^bTV>£#, ffi&T 
10 <g<, 03 8tC^1-NANDlHlS&6 2tt. C©^J«14 
fbfs^ZPUP£Ll^;i/i;¥!l5gU ^©ffi£M^£H 

n U *i£SEE V refk ftg&SMSBE V int ©Jtgt 
^fcfrfeoTrtSMMMBEV i n t ©S£EW"<;i>£± 

[0 2 3 6] B#£l]t 1 iC^Ts CMOS^>M— ^6 
0 BL<Dmttm^(DmS.V^<)V^ nft^MOSh? 
>i>*t?G 0 b©bgV^*£E<t t>4)iS<«:5i:. MO 
Sh7>^^6 0btft>ttii:6!), FA 2 A« 
20 nf+*;i/MOS 0b43.fcVQ6 Zti 

*j;gCfl!V^ft-c:fc*K ^©btvMBmff£fcli*gitf8 
l&*(±s nft*MOSb7>^^6 0bO-eni 
Sfcig<**:fci:'h;*<£ftT^£. y-FA2#jgttlfi 

mi"o\"^mMzi\z>h, cmos^ww?^ 6 

0 ctCiSV^ts nf^^MOS h7>^X^Q6 3# 
;fr:7tW§i:&?K — ^ pf + *MOSh7>^^ 
Q6 l#*Da&^»»tttti:ttiK y - F A 3 £*f-S5S 
30 fy-KPSC^U -£©«EU^;i/£^g5«g«ff 
Vextl/<;i/i:tT-±#$tS. V-FA3© 
SflEl^;i/***g&S««BEV e x t U-Oiy\C±WT^ fc 
tf), CMOS-f W1— * 6 0 eCiJOTfciu p^-f^M/ 

[0 2 3 7] ft®mMmE.V int ©S£E^^;i/*s±# 
-rsto^ CMOS-Y>^-^6 0bt:*3\,\-Ctt, n 
ft*;i/MOS ^^^©n^y^^ASp^-i* 
40 ^MOSh7>^^fflP>^^>^iH^< 

fplffVref i:rta5*®«£EVi nt©H*s, fggi5S 
^«£EV int i:Jg*SBEi:©IIJ; t) < *Sfe 
«>) o cntctt), nft^VMOSh^V^^BO 
b*s^-7«^i:*;?3s y-KABttCMOS-fW^ 

Q6 2(c«tt)S*mEu^;Kc«^$tts. y- 

50 ^gi5»aSSJEEVext©S£EU^{C«Jt^nS. 
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[0 2 3 8] rtSPSSSEEV i ntCDlEU^lS 
C©rtgP*^SffVint$:y— htcSlt?.n 
f^^MOS Y^^VT,* 6 Od©:3>^*>*# 
;fflnf+^MOSh7>^^60d 
©3>^* >;**V — K A 3 £#.gC«®»EV ex t 
l"<;i/t55«-r.|.p?- + *;UMO S h7>^^Q6 1 
©^ftJ^fc^gOfeSiU y-KA3©gjBEl^;Hb* 
<STb&«>&. 

[0 2 3 9] B$£ijt 2£:fcV , >T\ y-KAlCM?,ix 
SWgPS^mmV i n t CDiEE 1/ ^jl'tfl^lff 10 

3>^*>X#+#*§<&!>> y-KA3©«El^ 
^;b#;*£>£<gTU JfcbTp^-V^l/MOS 

^Q6 2©«gSflt$&±lJ;5*)^;#<*t3> > - h" A 2 O 

6 ltf^ttJs^ffiJ-s. cne.ffl-acwtc.t 

feU y— FA3©»ffil^;b* s &ife*ffil-''<;i'i:& 
!K y - K A 2 WStJStfE V e x t ©SE 1/ 20 

'Vl/iifeS. J— KA3©SEEl-"<;i/©(£TfC<fc »K C 
MOS>fWW6 0 e*>e>©&$iJrS«Eftfs^ZPUP 
^gpmasmff v e x t i^;i<©h i"-<;i"va:±#3. 

d*t£<fc»K 13 8titNAND0SS6 2©[ii*i^ 

#Li^;i/*:fc»K ^ffitnis&3 ttPME«rffc*fM:-r*. 

[0 2 4 0] rtSBSSmKVintcm^mEEl^^U 
fciU »ipmflEVr ef #Sffi^;UULTtt&;t;**lTV> 
l*3g&*©fflEEV i n t H^bftVifln^ftf^-r 

^;i/HPj^-rso 30 

[0 2 4 1] ifc, d©B#&|t 2tr*5V>TrtgP«©S£E 

v i n t #m£«E 1^ m* a> e> y - k a 2 43 

«tVA3 ©«BEi/^;W>*ajrt3 U 56Sd«Sfb«^ z p u 

p mm&vim^&w> 2 n £ * x- omm mm 

■^©SaNfH&^JfflbT^ rtgi5*©*£EVint*sm^ 
[0 2 4 2] 03 9tZ7fi-t£o1C, CMOS-fW*-* 40 

6 o &<D-j5®ttmmmmt ltm-sp«^«£ev e x t 
«t t> b+fm-vfrizgHbtz&mnE. v r e f 

ZfclCk!), rt^-KA2:fc<fcVA3£%!J»M*<gtC{i 
[0 2 4 3] WtMEVext^ttlli: 

& 5 ^o^gp*®«ff v int tfim^mmv sovizmm 

tSt, MOSh7>^^Q6 1i:MOSh7>^ 
* 6 0 d(Df- h«E«C«t t> cne>©«li£igi&*S:^S 
bT:fc!K jg*i:bT, *S5«®«EVext©S£EU 
^UfcS^Trt^S^affiVintAsmjS^flEl^;!/ 50 
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tfUMbfc*>g£>£¥iJ^UTV'>3,> MOSh7>^^ 
6 0 d©«tlit|gi!;^*fc(ib^v%fita£EA J ^S$nTrt 

sem^mmv i nt©^^^;^^^-?:^*. b 

frl,&#£>, W^Brfm, CMOSOM-^7^6 
0 cCDy-HA3^ttSfeft©MOS h^>^X^ 
Q6 li5,t^©y-KA3^aitSfe«)©nf + * 
^MOS f7>^^ 6 0 d©StSiIglt&*>©g(cS-3v-> 
TfT&.fc*VC*S»K SSSfcbT^ ^gi5S©SEVext 
©WE l/^-fcaS-^TrtSMtSMtEE V i n t ©«EEl/ 

[0 2 4 4] CMOS'f Wt— * 6 0 a£43V>1\ — * 
Srf£S®SEE£: UT^gP«aS«ff V ext ufc© 
rtSB«^SffVint^gpmMmffiVextJ;»3 
fcffiV^WEl/'WCU:* CMO S-f >M— * 6 0 atc4b* 

ii^rtgpm^SjEv i n t ififfim.miEi"<)\'icmmi,T 

*k CMO >n-^ 6 0 affltti^ittfgMff U 
^Kdifc«^n*V> (nf+*;i/MOS h^>v ; X^ 6 

fc^t, rtassssmv int #m«m,E i/t^csi 

ai/fctlt, ^©CMOS>f>n-^7>yf6 0c© 

Vint ttT©SffiL^<;bT*fe ») fr^KffimmnfcV e 
x t ft S»ipmEV ref Soffit" £ ZtlC 

«t»K ^T-rtgcmagaffivintAsm^Sff^^i/t 

iUjiLfehgtc, CMOSYWW7-vf60c«)7 
v 7^!&£fite;*-g-5Cl£:#-?g3 (MOSh7>^ 
^ 6 0 b^tt7«i:nui:#t§Sfc8)) . 
[0 2 4 5] 04 ltt, 03 9fC^SiS^ 

^;i/«g[5|S&6 O©SIM©M^*t0tfc5. C© 

04 1 tr^-r«^U"^;i/f!l^lH]8S6 oica^x^ CM 
OS-f >M— * 6 0 aOA^-h'A 1 flgPSSm 
EEVi nt£gl*3RCjgM@S&6 0 f #a9:l*S>*x3„ 
C©RC®MB8S6 0 f i±> jgtrtSi^i^ MOS^ 

^^t^^tr. momm,&, 03 9{c^-r^hi5jbT- 
*fiS-rsgiJ7>^a:i5i-#M#^^Mb, *©p«b 

[0 2 4 6] ^©04 1 £?N-r«fi££;}3^Tttx CMO 
S'T ^ 6 0 a©A7J^ — FA l©«^-m£E©^Yb 

R Cg@[5IK 6 f C «t ») ^gS^" i. ^ i: T- g S . 
bfc^oT, 04 O{c?s1-fs^^0{c*5ltS^iMfStt 
{t«^ZPUP##r£&*b£ft3l$Rgt 2^fi^*^-f 

5 ^^tiS^t-^Clfc^T-gSo Xt)J— KA 1 
©«E^fb^jK^aip*SV r e f ©£{&&££ 1§rfc>-e- 
Ti»t5^i:{:j;!)v ?lll(3rta55^^y-HA2*3 
irJ c A3©mKU"<;i'S:-fi±s^-&fc^{Cs 

t<tt>> rta5^>y^^— KA2*j«ty t A3©«ai^^;i/ 
* s ^Wit7>^W)&tiHCMOS'f>n- ; j' 
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S^ttffg, IE»fc[I]g&ej#£«tEt-3C£#T-£ 
3. ttz, RC«ffi[§l!i&6 0 f tt, rtS5«igi«EEVin 

Tf*995*iI*EVint#&»£gI&bT&, C©i^ 
fcrtSI5m©»E V i n t ©JtS/ie*&©«BE gi&fctt-T-SO 
-;<;*:7-f;i/*i:bT«St£U m^U-^^IllKe 0 
^oTrtSS^ ytH&tf^jgK-f a©£imftiij-r.5. 
[0 2 4 7] [^S^J2] 04 2(i, d©^^©^S© 10 
^®6©^H«?!l2©«fi£§«B|a<]^^E-t-fe.5o 04 
2 tc^f}ftJ5£fc::fc^TfciU ffli2fS$ffi[UE§ 3 p©«tt/# 

gjfMrS&fbfl^ Z P U P V7- b ISliS 6 2 bT4i 

ref s ,r©-tr>;**i£«EVrer si:JS33 

tiSiEVccpOBIfilCJ;!), 03 9 £fcfct04 1 £ 
^tCMOS'fWW^ff 6 0 c<D^>v3-J— KA 
2*J«tVA3^fit^t*g«BIS^-rSo -fe>^«i^SffiV 
r e f s tt, *f.gBS©«BE V extiHK %£«UB 20 

fci'Jjlu ifeJiat liiiv c c p i d t)ii^^ ; 

tEVref s*iiV^g|J«^SffVex t &m^Xffi 
[0 2 4 8] jlia«^«ffiVc cpfc fflailBS 

*® 6 0H ©&#JrStt*bfi^ zpup 

£^;tT^©rs&/2Ni^£$ij®^£;:i;K<i;!K 40 
#ia«i£m© « aj0!^©m®s ab#{c *it * sstg & 

[0 2 4 9]&^ £©04 2 {C^-r«fKt*5^T> S 
X u s<j)sW%.®!& 6 0 h ©SSftJrStefbf^f Z P U P 
*>*&BE@I83 s©&$y?S14<b©fc»£^£^ 

[0 2 5 0] -fe>^SipSffVref sli, 

Ef) ^ 03 9*fcfc£04 lKTf^CMOS-f >M-*6 
OaS, S^b^SiHtc, ^©tB^fi^SLl-^KcSg 50 
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[0 2 5 1] NAND[5]g&6 2 ©fc^M ^fci, ft 

<Dtsiit<Dj&m4 fc*jitsrtscs®iaBS©rta5KBEiiB&© 

[0 2 5 2] [£M#|3] 0 4 3tt, Cl©3£BJ!©fU£© 
^6©^H^J3©«J5K^«lBSe<j{c^-t-0T-fe-5. C© 
04 3H^1-^J5gt^V->T(i> SffiU"-<;i/#J$l[sJB§l 0 
tts *!SB«ii«mVext©«ffi£fflV>TF<3SlSS«ittE 
V i n t ©»E S«®^^;i/*!l^(5]gS 7 

0 S^-ir,, p«ggpm®*£E V i n t £:fl.gB»®«E V e x 

at* &fflisi&be4 zpup 

d©^jsttYb«^ zpup &m*tKm<Dm, »i£®& 

3fcfc, KBE©#Srff^-DT, *f.3SM©SEEV e x t 
&mmE.V ref l"*;i/©F<3gBm3i«jE V intS 

[0 2 5 3] £©04 3C7jvr«fc?£, iSSrtfc^T 
ftfc^t^-f 5. >f T-^Yb-TS^gPSiBSmv e x t 
fcffi^TrtgBSagmEEV i n t©S£El^^<;i/«:t^tJB-t-5 

[0254] 04 4 fcfc, 043 t^-r«»V^<^/*l«ia 

*jgv^;b*ij^H}8S7 0(i, y— ha 5 tmm; — Yt 

(zmicmffitftiz'gmm? 1 0 at **sbs8m-kp 

S{C#^. e»ni.^g|5*^«ffiV e x t s-^gw^rnxm 
£EfcbTftf£U ^-b'A5±©ifS§ltl,CM0S 
-f>M-^7 0bi:, y-h'A6±CMf>nsCM0 

s-y 7 0 b©m*M^tc^oT^e<j{cy - k 

A 5 tft&mffi.;— HP S £ pf-^*^M0 

Sh7>i?X^7 0cfc, fl-SBmigy-HPSA^-S-* 

e>ft£^gB»©mEv e x t *-jjmttmmmi£iL lt 

»f£U y-KA6t4i?,nSCM0S'f>n-^7 
0 b<DBitim^*&ttZ> CMO S-f >^^— ^ 7 0 d 
CMO >yt— ^ 7 0 b;fc«fctf 7 0 d©tH^m^tJiS 

— h7 0et, y-KA5*>J;O t A6±©fi^*£E*it 

$87 0 ft. ftg&mms— KPS(C-5-;LS»ft5fl.gBmM 
•ffVext £-;«r«rf£«®«EE i: bTi&f^ b. tiM? 
vf-M&l 0 fffliti*^-KA7±®f5WSl/t!S 
f&JfSttfb^ ZPUP* tB-d-r 5 CMOS-f >y^— * 7 
0g£^tr. 

[0 2 5 5] CMOS>fWW7 0b, 7 0d43<tU t 
TOgo^ii, ^gpm®^-h*PSi:^my-Hi:© 

ft^MOS h7>i?X#$:-gti 0 CMOSh7>7 
5'^a^-F7 0ett > CMOS-f>;W7 0b 
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m^tl, iri^W— btcCMO >;\--* 7 0 d© 

iB*/fHf£gtt£p? Lj l**;i'MOS 

tr. 

[0 2 5 6] Vci&?v?-®&7 0 f fc£, ^.SPS®y-K 

p sty- ka 8 tcDmic&mtitiim^vy- v&y 
-KAet^nspft^Mos q 

Ft©fig£&i^£ft*>o^©y-b#y-HA7£g^ 10 

-KA8t:gSSn5nf+^l/M0S h9>S>;**Q 
7 3 fc^tr. 

S©y-HPSi:y-KA6i:CDraic^$nfro^© 

ccs *fcttjiia»©[HiE&*»?>ad*^n5jiia«sa;£E 20 
VccpT-feSo cr©ia4 4CStisi"<;HJ 
^ms&7 o©»#&, 5t^-rm^«^®s#^b 

[ 0 2 5 8 ] B$2iiJ t 0 K#^Tmmi9iXififTtet>ti, ft 

«®«A&WM^ZPOR#Ll/-Ul/T-fctK 
+*MOSh7>^^7 0h^»Kii:!&D, J 

— k a 6 comb v ^jvifift^mmmm v e x t ©«e i/ 

fcfc> CMOS-f>;^7 0b©A±/l&3Ib£vMB<fct> 30 

cMos>f 7 0 b(Dmtim^i>ft^m 

CMOS^fW^7 0dfi, J— FA60D«BEl"-<;i> 
A^SBmSWEEV e x t ©SffiU"<;i'S3JSDT±^-rs 

rtasop^^^^Mo s h?>i;x#tfi*y#.m 

Ufctfot, CMOSh7>Xv^a>y-h 
7 0a^>ttitft^ WfllBEVint^- 
KA5^££S*i&. y-KA5tCtt, §!Sf7 0a 
#JgfS;*tlT:fc!K COrtgP«^«EV i ntCtfcoT 40 
5£«£*U y-KA5©«ffib^As^^{c±S-r 

[0 25 9] ft&mMME. V intli, SEtSiTO UTVa 
S«fc-5tc, ^gpmag«ffiVex t^f>^fig$nsSipm 
EV r e f i:fflJt«cat-5^T#|.a«StEV e x t * 

e>£f££fta. ufctfo-c* M&Mk c©F*jgp«si 

•EEVinttt, &g&SffiS£EVex t <D«EE WUMz 
SEotfiipIEVre f ©mffl^<;i'* j ±^-rsfe«), 

[0 2 6 0] JtK?y?-Bft7 Of iC^Ttt, K 50 
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A 6 ©SEE U -^.Jl/jfi J — K A 5 CD«JEE V"^JI/«t S fcit5V-> 
pf t^MOS h7>^^ Q7 l©3>y^ 
*>X#pf+MM0S h7>y^*Q7 0©3>*r 

Sb7>^^Q7 2*iVQ7 3t:J;^ y — KA 8 

ft*M0S h7>^^Q7 l<pf,©MtffilcJ; 
t) ^gPS^SEE V e x t ©*BE W"<;U©±#fcJ5& bT-£ 
©S£EU^;i/#±#-r3. bfc#o"?\ mSiSAtt^ 

KA7©SEEl"<;U#CMOS'f >M— * 7 Od© 
A2;l&JIbi£v^,fc!)£<Ev^£«u ®ffltS&fcm^ Z 
PUPli, ^b«ffil^;b#CMO S'f >M— * 7 0 g 

z p u p a: l v -<jv%m¥ri- s . 

[0 2 6 1] ftmmUmS. V e x t #fifr;£©«EE 
fcSJJt"*- fcfcfc/?rJ£®EE l^;i/Cf!JSg b*>ogc^fb 

-r^i:, ^pgijt ifc:fcn^T«ig®A&{ijfs^zpoR# 

HP^l/JC^ASt), pf+*MOSh7>^^7 

mmm&v extii, Ft\%m.mi"ov?5zmt b-r & 
*) % v — k a 6 ©as !✓ % ft&mnmm v e x t © 

mflEU^l/T-S^b-r-S. -©#!i{C:fc^T*N CMO 
S h7>7>5>)»i'3>y-h7 0 att^^tfe >K 
>-HA5lt rtSBSaSttEEV i nt©«EEl/^;U©± 
#icjSbT^©mffib^;^±#^-5o ttm?v?-®& 

7 0 f fc^THU pft*MOSb7>^Q7 

otf*7«JBfcfet) (y-***^— h©«BE**H& 
[0262] n&mmmmv i n t <DMEEi"<»<D±m 

KlVH-dX, §I«f7 0atfM$n, y-FA5®i 
EEU^;i/>{)S±#-rS. C©y— KA 5©«EU^;i/*s^ 
Mt 2lC^JV^TCMOS'f ^ 7 0 b©A^3^3ffib 

SV^^i«t^)*)iiS<3&5i:, CMOS-f >A-^7 ObO 
fcb*fi^*sLU^;i/©^b-rSo ctvictD, y— HA 
6^«&SEEU^;1"nScS^^ pft*MOSh7 

7 o cifi*>tf.mtt£*), ;-YA5ifit\.&m 

EVex t©SjEEl^<;i/C:±#-r?.o C©y— FA 6© 
«£El/^;i/©<STtJSS^bT, CMOS-f>n-*7 0 
dcm^fs^Hl^^l/i:^?), CMOSh7>^?y 
->3>y-b7 0eW7«li:!fe5, y-KA5©fl. 
SB«©«£EV e x t tfrtgP«®m£E V i n t 

H^e^^ns©$:S5±-r-5. 

[0 2 6 3] J— Y AQ<DnR.l"<)\>(Dfel : VZfc&\s 
X, tt«t^y^-|lES7 0 f (3^JV^T(i^ pf + *Jl/MO 
S h^>^^^Q7 0#>i->#<gi:fc>K pft 
*;i/MOS h^>^^^Q7 l#;*:7#<8i;£!K y — 
KASASp^i'^^MOS h^>^X^Q7 Ot«t»3 5S 

istix, ^©sm^^;i/*s±#bs y-KA3 

tfMOS h7>^^Q7 3*^bTffim#nT^©S 
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•E.U'OVifi&TirZ. >>-KA7:fc«fctfA8©;&«;fci 

ton 2&*.uq7 3 T-mf&ztLzmm®s&£.£*)nim 

T-ff&frftS. y— KA7©«BEl^;i/©<gT£f&gb 
T, CMOS-f yn-fr 7 0 & t ©3£#J?S£{b{M^ Z 
PUPtfHl/^l/tilAss. 3nCt!)> fe£|g|B3 

[0 2 6 4] 0 4 4£^«^lx^;i4^[5]gS7 0©« 
fiStC*JV>t;Bu y— KA5©«ffil"<;i/#CMOS'r> 

7 0 b©A*/l&3Sb£VAf»i *)i>-!i5<t£2>t&ffl 10 
rSte{bfI^ZPUP##rSttfb£ii3. CMOS-f>n 
7 0 b©A±>!g|31Ut^fiil±, ^gp*asy-KPs 

t>nzH-&mmm.BEv ext t-?©^gBk:^*n 

3H£A&«*,i|K ^^b1-SM-a5«®Sffi V extSffl 
V>T«gBS®*£EV int ©^giprnjEl^VUfc^ 
U ^OCMO S-f # 7 0 b©A2»l«3Ib£vMit 

b*C> F«3gP«®SE V int #ffi5g©fiBE 

£„ C*Xfci x CMOSW W<C— * 7 0 b©A:*7l&JIb§ 20 
^fitfciU ^S5«©*ff V ext 

MO S h^>^;**©^-v*Msi:5^*;bg©Ji; 

[0 2 6 5] Nf^iJt 0A>f>B#£!lt 2 *T*©H©ISMHfciU 
CMOS>f >M-* 7 0 b©A:*J!£31biSV><»£iig-r 

T> CMOSh7>X?>r>a>y-h7 0ei:gli 
?7 0ai:©P^ ffitn;iR?£«sAU >-KA5©m 
BE t' ^;P©±#3&K £ fo&mmmK Vint ©mEE U ^ 30 

z p u p ©tsttntRa &iag-r s mmifim t> «t 

[0 2 6 6] d©CMOS-f >A— * 7 0 b©gj£-fbB# 
Jc4b*»tSA*l&SbtVNf»S, WgP«©SBEV i n t 

(VocpJfettVccs) ©mBEl^;i/£3i5rr-5* 
mmmVref (Vrefp, Vrefs) <DMEEl"< 

^tS^li:&<, rtgiSS^WEEVinttfflrSg©*^ 
•BEl'-<;Hc:fiJjgbfci:tK, I^BHIs]liS3©|&#^^± 40 

$ts^t#-c*5, c©s^ rtSBSSWBEv 

intlt *i£«BEV refit) fc^mfiEl^l/ffe 

[O267]046l±, rtgP«®@l^©Sgl5©«J«*«t 
BSSgt^-rET-fe-S. 04 6£:}3V^ rtgB«SlHlSSl 
«U y-MUS§6 2*e.©©JfflI«^{C^bT^S?fl<J{C 
ri^/#^fc2ftTf$BEi&f££fTfc?l§BE[5]S&3 t, 
»IMW*U aspSBSVref fciS tfcrt»«»«BEV 
int WW P&EI5]S& 3 a £^tr. 

WW ^£EE3K3 a43J;^EElllSS3©tB^y-HH:tt 50 
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a{Ci^-&$nS. ;**>;WP&EE[I]E83 a«\ X*>.M 

•y tt*sn# fc * it 5 y - * tttt&tME-*- s fc 

tf/*fcfct-fe>*T>:7-[5]g&) f&#B#fc*JltS«eSSK 
&ffit&-r^fc«)tA§^«^|g»ij^*bTV>S. bfc 
#oT. f^EleISS3 isSSiiSAlSiBfteftTs f*J&MM 
SBEVi ntOiEU^M±#^t v ^©^ 
>WB£Eil»3 a©^ldtifeoTrt^m®SEEVi nt© 

•3, WWP$EEIIIB&3 a©«^&ffiV>TS®lSA^rt 
gPSMSff V int Sr^mBEb^b (*ipmBEV r e 

rtasm^mEEV int #£^bTJ-5*-r-£g-r.£>B#|!8£ 

^zpupa^fsttfb^fts*^ ^ >^#. rtgus^s 

£EV int tfSiMffi V refit) * {S^«BE l^<;u© 
[0 2 6 8] **WWP$BE[S8&3a©etf!£fcJ\ 

T^n*1ffcKiHbfc»£EEI»i:Rlt*«ftflt*.*. # 

[0 2 6 9] W±0,t5fc, C©*B8©^Sfi©B386t: 
«®SA^ rta5m®«£Ei:^SI5S®«E4:© 
H^C»^v%T»£EiaiS*^Jfl«jK:?S<4ttjS^ffi»bT 

rta5«35^i:M-^S®y- Kt* J i^-&^ixS©&B)5±-r 

[0 2 7 0] [flb©igffi^] ±>£©i&BJ3£;fc^Tfci> & 

[0 2 7 1] *^tt:ie^gi;bTI±, y-f^-^ 

PI«B bT^-^OAtB^^ff 5 |eI^M*«i*:|B1*^M© 
[0 2 7 2] 

[SStlU©£!jS] W±©«tat, i©«iHC«ittt, <S^ 
S«J5^-o<St5W@«X, S^tma©t'^;i/©rta5S 

[0 2 7 3] 1rUt>%, m&m 1 fc«*f5WCfl!itK, 
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[0 2 7 4] W^S2tC«5^tcti£^« s ^©rtgpm 
[0 2 7 5] m&m3iZ{%ZftBJUZft?LK. ttSttfl^ 

tfe«c-r-5J:a{c«fiKbTv^fc^ ^i©*ipmff©e 

[0 2 7 6] R*£ 4 (C«3#glEfcft;tfcf, rtSBUBS 
[0 2 7 7] »^J»5lC^2»^C«£^Ks 7*-*{ii*> 

Hiss© i/^«»iais^rta«««£E bt v^-s fc 
to. ^-^tti^i^tc^itsu^^tHiis©®;^^^ 

[0 2 7 8] af^6{C^S^tcSe^.« x ilOiBI 
«?^T-ft$fcttO©®*^te£*rU froc^.tOSS 
2 ©SS«^T-IE©®K13M4£*-r 5»*£fiEE& 

[0 2 7 9] »*«7t:«*«WC<i6jt«, SiPSBE. 

m-tinx-i&i&ztizm i * * 2 <Dmm=f-<o 
mutisms &£vm 4 ©actrt^?©ffi$T;tt^ttw-r 5 

^SEEfcbT^J&bTV^fctoic. gSfc, 
[0 2 8 0] W*«8{C^S^tSex.Kv M0SF7 

> * e>mmmm±><D£&t&inm?x-mm u^e©a^ 
&sf§ 2 ©strc^^-r-SiEic^bT^ 1 ©mm 

U |5j-«^T-^3i5J:^4©«tt^T-^2©SE 
££j&LT:f3fK /?rS©MJKf*tt£*r b*>ofl.g&«Si« 
ffi(C«c# bfc<^«ff Z. tifiX § 5. 

[0281] m#.m9iz&%&wicmz.&, ^4©^ 

[0 2 8 2] 0£^5#6UI5fct£;t<£, S&3©& 
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Sfc^tefCffiirtT-J&SbT^S. ©T-v «IJifijg*St£ (ffi 
KAfttf 0 ©SBE£ S d i: #T- £ 5 . 

[0 2 8 3] mmmi uzmz&wizvtz-i£, sgi*5«t 

V* 2 ©maE©5 *>©iSSflE©Sff£iliR-f -53^*: b 

sg 1 *5<ktf§| 2 ©SEE©? *©i«^^©*fiEtitB bfc* 
sssee £ £j£-T £ c i: VX- § 5 . 

[0 2 8 4] m&m 1 2 £^5$gf8£ft;Ui, 
10 ^;U^&£ft;feB£E£tfc!|SbT^«^-K*>£>p<ggB 

m&&mm.mt$.x-8m£-*tzziiifix-g, sffiasfrgp-r s 

[0 2 8 5] 1 3 t^S^WtSe^K, l/^>l/g 

&mBE£§lt3Jt«S£#iJ5£-f 3M0S b^>^X**f 
£*ft^ix&My-b*fc*g£rbTV>i>fc«K Jt^elllK© 

tB^«^©g<aaiam{ss:S«&*ff wet* £ i:# 
5 > * <Dmmm.mm±}(D{&-v *#mm-*- * z. t #x- 

^:/b5>^X*©£W®ll^*1-£<iJg#fc<U @ 
^**®«©ti^£«JSi]-r 5 i £ #T-§ 5. 
[0 2 8 6] 1 4 fc»€.$gBJ3Kt£;l«, V<;i/^ 

V- ^ lslS&£^mt-SlBl-^mM©MO S >i^^ 
*T-#Us£bTV^;fe#>, S8CTft^©U^^£ff*: 

[0 2 8 7] UI^JB 1 5 tC^S^Wf3^^«, ifi^J^ 
OS b7>i?x^%*5v^fc^y-b-ic^1-5±at: 

«fiEbTV^Sfe«)^ #M0S hv>^^^$ISS|iIbi& 

iz&^xt>, s^{ci&#bT, mm<nm®.it<D#EEmE. 
[0288] nt#jg 1 6 t^s^B^t^^K, mFmffi. 

40 ^tvSMOS h5>^^©3*»ei^i.2o©M0S 
b ^ > ^ ©>»t 5/ >7 ff — h ^ttilK: Ctl £>© 2 o©M 

o s h ^ > ^ x * ©jsafiHwoi&B!; - f t ^-r s «t 

dtC^bTV>Sfei6x ^n?>©B?«t5 2o0MOS 
b v > 7. * © a* y * y - h Sb^ £ 111 b i: f S C i: d i: 

■px-Zs m tW)ftm.i&x-®ft zitzzttfix-z, -^© 

[0 2 8 9]||fJS17Ci^Wm loffli 
52|5]S8ffl©*i?imEE££j£bTVN «ip«£E^4 

50 ®&&£mm*&m?zzi:tfx-gz>o 
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[0 2 9 0] m*m 1 8 iC&SSgtiB d©*^ 

[0291] m&m i 9iz&z>&wizmju£, mv?^- 

©«lfE£#J®t-SJ;5tCfltj&LT^3fc4^ ««WM9 

mmmm.*i&m,-r s ^ ^ § s . 

[ 0 2 9 2 ] m&m 2 0 £&5$gf8£t£;ll£ , 5*3- K 
0E&^ rtS|5|5$ff[5]g&?St£{bfI*£:, d©rStefb£ftfc 

&m®s&<Dmttnm*m%.mMmiia£-ezm 2 ©is^fb 

[0 2 9 3] s»*« 2 1 K&SSPJifcrftjtfcE, :t:j- J» 

n-entjcs lt» 2 ©rs&*bfg^£?£ttfb lt* d , 

<fc 3 SBmigSff ©1ST feWHM* * ct i: #T- 
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